IS important that both earner and crane operators avoid settingup or operating crane near electrical i 
. Be sure to observe all Local, State and Federal l•eJ^u!at!ons regarding the safe minimum oper 
nee to ))ower lines. 

rsonnel should use care to keep from spillingfucUcoolant, or other liquids upon themselves. Exposed 
e botly should not come into contact witli metal dunng cold weatlier, as serious and fiainful injury 
It. 

irn radiator cap slowly and allow pressure to escape before removing it. 

iwerthe attachment to the ground before attemptingto adjust the boom hoist brake. Serious damage 

oinent or inJuiT/ to personnel may otherwise result. 

sconnect battery cables before working on electrical components. 

bile in the park abort condition, the earner will have no brakes. .Always block tlie wheels .so as to pr 
< crane motion before placing the machine in the park abort condition. Do not remove blocking unt 
or is returned to normal brake system operation. 

:ike sure proper [irograin card is installed in the Safe-T-Lode computer. 

IIXG OPEUATION 

is important that both carrier and crane operators avoid setting up or operating crane near electrical ] 
. Be sure to observe all Local, State and Federal regulations regarding the safe minimum opei 
ince to power lines. 

50 care wlien swinging the revolving frame without n boom, since it will tend to be unbalanced towai 
terweight end. 

) not rely on the ratchet brake locks on the front or rear drum brake {ledals to suspend a load. The op( 
. remain in a position of readiness, with feet on pedals, ut all limes that a load is .suspended, 
le boom hoist pawl must be engaged at all timo.s except when lowering the boom. Do not attempt toei 
)oom hoi.st pawl while loweiing the boom. 

i not attempt to raise the boom by means of the boom hoist linos if the boom tip is below the grouin 
h supports the cairicr. The angle of pull on the boom will be such that the boom may collaiise before 
jlled into the operating position. 

ER OPERATION 

le boom hoist pawl must be engaged at all times, except when lowering tlie boom. 

;vsonnel should use care to keep from spilling fuel, coolant, or other liquids upon themselves. Exposed 
e body should not come into contact with metal duiing cold weatlier, a.s sei-ious and painful injurj 
It. 

irn radiator cap slowly and allow pressure to escape before removing it. 

le swing brake is not used to stop the revolving frame from swinging while the machine i.s in operatio 
solely to prevent the revolving frame from turning while the machine is not in uses such as when it is 
ed from place to place. 

ways inflate the tire from the side opposite the ring. If the ring is improperly installed, air pressur 
e it to fly off the wheel, and serious injury to personnel may result. 
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OPERATOR’S AND ORGANIZATIONAL MAINTENANCE MANUAL: 
CRANE, WHEEL MOUNTED: 20-TON AT 10-FOOT RADIUS, 2 ENGINES, 
DIESEL ENGINE DRIVEN, 4 X 4 AIR TRANSPORTABLE 
HARNISCHFEGER CORP. MODEL M320RT 
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REPORTING OF ERRORS 

You can improve this manual by recommending improvements using DA Form 20J 
(Recommended Changes to Riblications and Blank Forms) or DA Form 2028-2 (Tes 
located in the back of the manual and mail the form direct to Commander, US Am 
Tank-Automotive Command, ATTN: DRSTA-MSP, Warren, MI 48090. A reply will I 
furnished direct to you. 
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ation, operation and preventive maintenance 
crane, carrier and acceasories. 

'his manual is divided into two parts. Part One 
Ins instructions for the crane (upper). Part Two 
ins to the carrier (lower). Both ))arta should be 
jy maintenance personnel and operator.^ prior 
^forming any service or oiKjrating tlie equip- 

kppendix A provides a list of pul)lication.s that 
80 applicable to the eciuipment covei’ed by this 
al. Appendix B is the maintenance allocation 
Appendix C is the basic issue item.s list nn<l 
troop installed or authorized list. 

'lumbers in parentheses on illustrationH indi- 
he quantity of each item I'equired. 

■orms and Records 

orms and records used for etiuipment mnintc- 


Thia equipment is not covered by an ESC. 

1-4. Destruction of Army Material an 
mlnistrative Storage 

«, Refer to TM 750-244-3 for ijrocedurea des 
destruction of this equipment to prevent use 
enemy. 

b. Refer to TM 740-90-1 for a{lniinistrfit!ve ; 
procedures. 

1-5. Expendable Consumable Malntei 
Supplies and Materials 

Supplies and materials required for maint 
HU)}po)t of the equipment covered here 
uutliorizcd to be reciuisitioned by CTAr)0-970. 
to table 1-1). 


TahU' I'l. (.‘oiiHiomihle Muininutuct' SitiiplicH (inil MatcriiilH 


1 

]. 


Unit i>r 

1110118 

(py iiiiii 

1-243-1992 

Antifntczo, KUiylonc (ilyc»!, 

Inliibitod O-A OlH, 'IVix: 1 

1 Kul can 

oa 

As napiii 

>•224-8780 

1 6 wal fan 

ea 

Ah re(|ui] 

>-248-1990 

Of) khI ‘Iniiii 

oa 

Ah ru(iiiii 

>-181-7929 

•Ajilifjeo/, 0 , Klliyloiio (Jlycol, 

Inhibited; Heavy <luty, .Single 

I’ackaKc, M1L-A-4616.S 

1 K‘il can 

ea 

As requii 

>-181-7933 

G can 

oa 

Ah j oquj; 

>-181-7940 

66 ffal dtnin 

oa 

Afl vcquli 

>-174-1806 

NOTE 

Tiiia HinKlo pnekaBf antifrooza l» ruplcicinK O-A 648 

Typo I id)uvo and wilt not roquiru addition of 
con oflion inhibitor to the iinlifrcczo Holulion. 

AntlOx’oze, Arctic TVfXJ 

MlL-A-inSG 

66 jfol drum 

on 

Ah reqiii 

>-698-7328 

Qenninjf Compound w/Condt- 
Honor and Inhibitor for Kngino 

Cooling .Systems, MlI.rC-10697 

Package 

ca 

As requi. 

>-169-1506 

Test Kit, Reserve 

Alkalinity 

cn 

Ab requi 




50-00-286-5295 

50-00-286-5296 

50-00-286-5297 

50-00-286-5291 


604X)-286-6287 

,50-00-286-5287 

50-00-286-5288 

;5W)0-286-5289 

I60W286-6286 

1604)0-286-6282 

16000-286-5284 

160-00286-6285 

15000286-5288 


16000905-9100 
150006705841 
16000577-6842 
160 0 0577-5848 


16000754-2636 

16O0O577-5844 

ieOOO-677-6846 

16000677-6848 


16000261-7904 

160002577-6440 

16000267-6143 


'160002669425 

'160002669428 

116000-2669429 

115000-2669130 

116000763-4763 


1160002669433 
)16O0O2669434 
)1 60002669436 
)1 60002669437 
)1500O753-4764 


Ull, t'uei L/ieaei i/r-*, 

(W-F-800) 

5 gal can 

65 gal drum, 16 gage 

55 gal drum, 18 Gage . . . . . 
Bulk 

Oil, Fuel, Diesel DF-1, Winter, 
CW-F-800) 

6 gal drum 

65 gal drum, 16 gage .... 
65 gal drum, 16 Gage — 
55 gal drum, 18 Gage 
Bulk 

Oil Fuel Diesel DF-A (Arctic) 

6 gal drum 

65 gal drum, 16 Gage . . . . 
55 gal drum, 18 Gage . . . . 

Bulk 

Oil Lubricating, Gear 
GO 80 (MlL-1^2106) 

1 gal can 

6 gai drum 

65 gal drum, 16 gage . . . . 
65 gal drum, 18 gage .... 
C)il, Lubricating, Gear 
G0 90(M1L-L.2l06) 

I qt can 

6 gal drum 

65 gal drum, 16 gage . . . . 

66 gal drum, 18 gage — 
Oil, Lubricating, Gear 

GOS(MI^L.10324) 

1 qt 

6 gal drum 

56 gal drum, 18 gage .... 
Oil Lubricating, OE/HDO 
10(M1L.L-2104) 

1 qt can 

6 gal drum 

55 gal drum, 16 gage ... 
65 gal drum, 18 gage . . . . 

Bulk 

Oil, Lubricating, OE/HDO 
30(MIL-I^2104) 

1 qt can 

6 gal dium 

65 gal drum, 16 gage . . . , 
65 gal drum, 18 gage . . . . 
Bulk 


gnea roroperaviuii lu luugji toiiuiu. i.ii« uimiv 
1 transportable or can be transported by air by 
ing the boom and upper portion of the crane 
id collapsing the ganti-y. 

a 7 'rier. The carrier is powered by a 8-cylinder 
lins Model V903, naturally aspirated diesel 
i. It is capable of 2- or 4-wheel drive. The carrier 
ig system can provide: normal front wheel 
ig, 4-wheel track steering or 4-wheel "crab” 
ng. The carrier is equipped with four hydraulic 
gers to be used for stabilizing the equipment 
y crane operations. The carrier is also equipped 
, utility blade used basically for clearing a level 
ite for crane operations. 

Vane. The crane is powered by a 4-cylinder, 
it Diesel 4-53, Model 6043-7200 diesel engine, 
rane is mounted on the rear of the carrier by 
3 of a revolving frame. The crane is equipped 
i 30-foot boom and a 20-ton block and tackle. 

Identification Plates and Tabulated Data 

ienlif'ication Plates. The carrier and crane has 
fication plates apart from the identification 
. located in the operators cabs which are 
3d separately in the operating instruction 
;era of this manual. The following sub- 
Taphs list and identify the identification plates. 
)aragraph numbers coincide \rith the index 
ers on figure 1-3 to show the location of each 

NOTE 

ome components, such as the trnnamis- 
ion, clutch, engine governor, etc., may 
ave manufacturer’s data plates contain- 
ig important information. Look for these 
lates when servicing or performing 
laintenance on those individual compo- 
ents. 

) Boom base data plate. This plate supplies the 
make and manufacture date of the boom base 

) Designation plate. Plate contains weight of 
base section. 


boom upper section. 

(6) Uoo7n s}Lpporty warniym plate. Plate c{ 
boom support during travel. 

{Q)Attach)nents plate.. Plato contain.sinfor 
pertinent to lifting carrier by slings. 

(7) TrauspoHathm data. Plate contain.s 
and crane dimensions as recpiired for trunaj 
unit. 

iS)Ca7'ner weight plate. Plate gives the n 
weight of the carrier and tlie center of gravitji 

(9) Carrier lubyicafuni plate. Plate C( 
carrier lubrication information. 

(10) Hydraulic rcNcrrrj/r plate. Plate c( 
important information for pressuring syste 
checking oil level. 

(11) Crrnw identificati()7i plate. 1‘lato c< 
model and contract number, serial number, ea 
etc. 

(12) Craiic weight data })Uite.. Plato C( 
weight and Hhi|)ping information for the 
(upi>or). 

(13) liooni hoist 7r.coi7tg plate. F’late C( 
inslructionB on reeving the boom hoist cal>ki 

(14) House lock plate. Plate contains infor 
on ojMjration of the house lock. 

(16) Maiiujacturordata Plate .shows 
facturer’s trademark. 

(10) Hating plate. Plate containing infor 
on cranes lifting capacity. 

(17) Crane lul7ncatio7L plate. Plato contain 
lubrication information. 

(18) /?^brm«tio>i j/latc. Plate contains w< 
turntable, ring gear and roller circle. 

(10) US Army identificatioii plate. Plate c 
make, model and serial number. 

(20) Fuel tank plate. Plate contains fuel c 
and fuel tyjK). 

6. Tabulated Data. 

(1) Gcno-ul. 


Mnnufaclurcr niirniHchofoRtn- Cou). 

Model M.'iaORT 

Desiifa Hough tomiin 


BOOM BACKSTOPS 













Fi{ntr« I-A. Shipping Dimetmom. 









Horsopov^er 

Number of o’Lnders 


Cummins 

Manufacturer 

. . Delco-Remy 

V903 

Model 

. . 40 M.T. series t 

Diesel 

Volta 

..24 

5.5 in. 

Part No 

,.1114717 

4.76 ia 

(13) Battery charging alternator (* 

903 cubic ia 

Manufacturer 

, . Leoce-Neville 

26(X) rpm full load 

Model 

.A{)01-3002.An 

269 

Volts 

,.24 

8 

16.5:1 

(14) Regulator, Alternator (crane). 
Manufacturer i 

Idquid 

Counterclockwise 

l-5-l.&^7-2 

Model \ 

Volts 1 

(16) Clutch (crane). 

1 


Manufacturer Delco-Remy 

Part No 1113925 

Volts 24 

(5) Battery cha}ying alteniator (carrier). 

Manufacturer Preatolite 

Pjirt Na AMA-6102 UT 


(6) Regulator, alteniator. 

(Pali of alteniator) 

(7) dj)' cleaner (carrier). 

Manufacturer Donaldson Co., Inc 

Model KWG12-0077 

i-stage dry type element 

(8) Lubiication oil filter (carrier). 

Manufacturer Cummins 

Part No. 218646 

Cartridge (3) 

.Manufacturer Fram 

I’ltrt No. CH33.PLM IL 

(9) Batteiies (canier). 

*^Vpe Dry charge (MS 36000-S) 

Volts 

(10) Capacities (canier). 

Engine crankcase with 


oil filters 28 qts 

Fuel tank lan cFaic 

Radiator or n-oic 

Transmi.ssion and 

torque conv wi «♦= 

Hydraulic system 

Front axle dilTerential .... 
Rear axle differential . 

Wheel planetaries r41 . . 
Steering gear boxes (. 3 ) . . 

. 2.30 qts. 

. 18 qts. 

. 18 qts. 

■ 12 qts. ea. 

■ 1 qt ea 

(11) Engine (crane). 
Manufacturer . 

Model Na 

. Detroit Diesel Allison 


Number of cylinders . . 

Firing order 

.4 

Governor soeed . . 

Horseoower 

• 2260 rpm ftjll load 

07 


Manufacturer Twin di.sc 

Model GUI 

Adjustment 1400 lb-in. on oj: 

(16) Air cleaner (crane). 

Manufacturer Donaldson 

Model FGA 12-7200 

Type Oil bnth 

(17) lAibrication oil filter (crane). 

Manufacturer A.C. Div. GMC 

Part No 61 .^131)2 

Cartridge AGPF-132 

(18) Batteriee (crane). 

Type Di 7 charge (MS 

Volts 12 

(19) Capacities (emne). 

Engine crankcase with filter ... 14 qts. 

Air cleaner 3% qts. 

Puel tank 60 gals. 

Radiator qt-s. 

(20) Valve adju-Htmont data. 

( u) Carrier engine 
Intake vnlvo 
Cold 

Hot 

Exhaust valves 
Cold 

Hot 

(b) Crane engine 
Intake valves 
Cold 

Hot 

Exhaust valves 

Cold 

Hot 

(21) Belt tensions. 

Belt 

Carrier engine fan drive 
Carrier engine alt. and water pump 

Crane engine alternator 

Crane engine fan 
Crane engine water pump 

(22) i?oow mting data. (See fig. 1-6, 


Deflection 






















(TAOS 


Hydraulic cylindor 
Valve 

Hydraulic cylinder 
Check valve 
Dozer control valve 
Dozer cylinder 
Check valve 
Hydraulic pump 
Steering control valve 
HydrauTic cylinder 
Check valve 
Strainer filter 


in Hand and pilot 0 |>erated 
vrtlve 

U Relief valvo 

16 Mow control and 

relief valve 
10 Hydraulic niter 

17 Hydraulic pump, 

dual outlet 
IK Lockout (^linder 
ID Double Boicnoid valve 
20 Flow control and 
roHof valve 


21 Hydraulic pumi) 
2215elect6r control valve 

23 Hydraulic motor 

24 Hydraulic cylinder 
26 Control vnlvo 

26 Directional control valve 


27 H^'drauUc dual pump 

gnt angle 


28 Check valve, rigr 

29 Flow divider valve 
SO Double check valve 

81 Relieve and check valvo 

82 Hydraulic cylinder 


Fiyim 1-7. Carrier hydraulio diagranu 











RESERVOIR 



FiffUiv 1-9. Cran« hydmtUic dioffmm. 


UKtKAIIN^ INbIKUiJIiUNb 


Section 1. OPERATING PROCEDURES 


WARNING 

f the crane fails to operate after perfoi*m* 
ng the service procedures contained in 
hapter 4, refer to the troubleshooting 
hart in chapter 3. 

General 

section wil! describe the procedures required to 
ite the crane. Prior to attempting any operation 
; crane, insure that the inspection and service 
dures described in chapter 4 are performed. It is 
riant that the operator familiarize himself with 
)ntrols and instruments described in paragraph 
nd the operating instructions contained in 
graphs 2-3 through 2-7. 

WARNING 

Vll operating and crew personnel shall 
amiliarize themselves with and adhere to 
he safety precautions listed on the inside 
ront cover of this manual. 

Controls and Instruments 

General. The crane operating controls and 
jments are shown in figure 2-1 and the load 
ent safety device is shown in figure 2-3 (sheets 1 
:). A description of all controls and instruments 
iven in subparagraphs 2-26 and 2-2c below. 
>unc Controls and Instruments. The following 
iragraphs list and describe the continis and 
jments located in the crane operator’s cab. The 
fraph numbers coincide with the index number 
?ure ^1. 

NOTE 

'he following information is intended for 
ientification purposes only. See paragraph 
-3 for operating procedures. 

1) Engine clutch lever. Engages engine clutch 
pushed backward. Pull forward to disengage 
e clutch. 

1) Program card select switch. This switch, when 
1 in the appropriate position, signals the 

iltpr whpn thp nr firps arp iiapr) 


increase engine speed. Pull back toward soper? 
decrease engine speed. 

(6) Radiator shutter control. Pull lever ( 
close shutters. Push lever in to open shuttei’s. 
lever to lock in either position. The shuttei 
normally kept open during operation, lliey c 
closed when the engine is shutdown to p 2 ’ 
snow, rain or sand from entering the engine 
partment. During cold weather operations the 
ters may be closed for easier starting and 
warm ups. 

(7) Crane lock lever. Disengage crane la 
pushing foi’ward on lever. To engine crane loi 
lease lever and let lock pin drop into lock ho 
The crane boom must be lined up with boom i 
to engage crane lock. 

(8) Rear drum pawl control. Lift up and pu 
handle backwards (tow'ai'ds opej'ator) to ei 
rear drums safety pawl. Pull foiward to r( 
pawl and lock in release position by pushing 

CAUTION 

If a load line is connected to the reardrun 
the safety pawl must bo engaged whil 
suspending a load on that line. Do not tr 
to engage tlie safety pawl while loweiing 
load. 

(9) Front drum pawl control. Lift up anc 
this handle baclavard to engage front drum 
pawl in front drum rachet. Drop lever into 5 
lock in place. 

CAUTION 

Tlie front drum pawl must be engage 
while suspending a load. Do not attempt I 
engage this pawl while lowering a load. 

(10) Boom hoist dnon pawl control. Lift i 
push this handle baclavard to engage the 
hoist drum pawl. Drop lever into slot to lock in 

CAUTION 

Make sure that the boom hoist diaim pa^ 
is engaged at all times except when lowe 
ing the boom. Never attempt to lower tl 
boom with this pawl engaged. 

H -Qmiurt hrnl.’n T.iff iiri .jf 
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1 Engine clutch Icvei- 
i Program card select 
switch 

3 Main switch 

4 Starter buttwi 

5 Engine throttle 

control 

5 Radiator shutter 
control 

7 Crane lock lever 


3 Rear drum pawl ccmlrol 

J rront drum pawl 
control 

) Boom hoLst dam) pawl 
control 

i Swing brake lock 
control 

1 Front drum clutch 
lever 


13 Rear drum clutch lever 

14 Hoorn hoist clutch and 

brake lever 
If) Swing brsdte lever 
Ifi Reardnini brake pe<lal 
17 ^ ont drum bi ake pwlal 
In Swing clutch lever 

19 Horn button 

20 Master light switch 

21 Liglit switches 

22 Light indicator lamp 

23 Ti'ouble light switch 

24 Oil temperature warning 

light 


Ftj/ttre 21 . CtmU-ala and instnimcntH 


26 Oil temiiernture gauge 

26 Oil pressure warning 

light 

27 Oil pressure gauge 

28 Water temperature 

warning light 

29 Water temperature 

gauge 

30 Voltmeter 

31 Fuel level 

32 Windshield wiper 

control 

33 Heater control switch 

34 Starting aid control 


36 Engine atop cor 

36 Emergency eng 

stop 

37 Conti-ol panel lij 

38 Heater air intal 

control 





Vhile these locks are engaged the ()i)erator 
nust remain at the controls, in a jxjsition 
>f readiness, at all times a load is being 
aispended. Set the appropriate drum 
afety pawls (8 or 9) if the load needs to be 
uspended more than momentarily. 

16) Rear drum bmke pedal. Depress this pedal 
ply the rear drum brake. Release pedal com- 
ly to release rear drum brake. To set the 
et lock on this brake, apply the brake and then 
the toe of the brake down while releasing 
ure on the pedal. Depress the heel of the pedal 
engage the rachet lock. 

L7) Front drum brake pedal. Depress this pedal 
letely to apply the front drum brake. Release 
to release drum brake. To set the ratchet lock 
is brake, apply the brake and then hold the toe 
; brake down while releasing pressure on the 
)f the pedal. Depress the heel of the pedal U) 
gage the ratchet lock. 

18) Swing clutch lever. Push this lever foiward 
Ing the upper to the crane operator’s left. Pull 
ever straight back to awing the ui)per to the 

19) Horn button. Dopreaa this buttoi\ to sound 
aming horn. 

JO) Master light mitch. Turn this switch on to 
te any of the crane lights. 

11) Light swiiches. These are individual light 
lies to tuiTi on/off the top or skirt floodlights, 
ome light and the panel lights. 

12) Light indicator lamps. ’JTliese lumps, when 
licate which of the crane lights arc turned on 
re operating. 

13) Trouble light switch. Turn the toggle switch 
supply electrical power to the troublelight, lo- 
behind operator’s seat. 

14) Oil temperature warning light. This lamp 
ight when the oil exceeds normal operating 
jrature. 

!6) Oil temperature gauge. This gauge indicates 
igine oil temperature in degi'ees Fahrenheit. 
al reading is 310-230. 


tion oi the batteiy and/or the voltage output 
crane alternator when the engine is rutining. 
to figure 2-2 for typical indications of this me 

(31) Fuel level gunge. Indicate quantity of 
fuel tank. 

(32) Wi)idshirld wiper co}iirol. Pull this k 
turn wind.shield wiper on. Push in to 
windshield wiper off. 

(33) Heater fan vmib'ol sivitck. Toggle . 
turns heater from off to low or high. 

(34) Starting aid control. This control wi 
vatc the starting aid. See operating instru 
contained in paragraph 2-3 before attempting 
this device. 

(35) Fngine slop control. Pull this han 
Hluit-<lown engine. 

(36) Fmergencg engine stop control. Pu 
haiuDe in case of an emergency that requir 
engine to be .shutdown. If this contrcl is u 
must l)e reset al the engine prior to attempt 
re.start the engine (located at engine blower in 

(37) Co)Urol })anel light. This light is u 
illuminate the operators control panel, during 
lime oi)emtions. 

(38) Healer air intake control. Pusli this c 
for outside air and pull it out for inside hont< 

6*. Loadlmonumt Sajet}/ Computer. 'The foil 
sub-paragraplis list and describe the contro 
instruments of the Doad/moment safety eon 
located in the crane cab. Operating instructio 
given in paragraph 2-3. The following 
pnragi*ni)h numberc coincide with the index 
bers 01 ^ figure 2-3. 

(1) Computer console. Located behind the 
operator’s seat, this is the heart of the load m 
safety device. 

(2) Computer curd holder, 'fliis compai 
holds the appropriate computer cards f< 
M320RT. For each boom length there is two 
one for float operation and one for tire operf 

(3) Low angle set button. This button m 
depressed while setting the low angle acljus 
knob (4, fig. 2-3). 


LOW BATTERY CHARGE. CONSTANT 
READING IN THIS AREA INDICATES 
FAULTY ALTERNATOR OR NEED FOR 
VOLTAGE REGULATOR ADJUSTMENT. 



TERNATOR, IT SHOWS THAT GENERA 
IS NOT OPERATING OR VOLTAGE RE' 
LATOR is out of ADJUSTMENT, OR 
THAT CURRENT BEING DRAWN FROh 



WELL-CHARGED BATTERY. THIS INDI- 
CATES A GOOD BATTERY AND ALSO 
THAT GENERATOR AND VOLTAGE 
REGULATOR ARE OPERATING 
PROPERLY. 

NOTE: THE POINTER MIGHT REMAIN 
IN THIS POSITION TEMPORARILY WHEN 
THE ENGINE HAS BEEN STOPPED AFTER 
CONSIDERABLE USE. DUE TO A ''SUR 
FACE CHARGE” IN THE BATTERY. TO 
GET A CORRECT READING. TURN ON 
HEADLIGHTS FOR A FEW MINUTES. 


INDICATES ALTERNATOR. VOLTAGE 
REGULATOR AND BATTERY ARE AL 



INDICATES FAULTY METER WHEN EN- 
GINE IS STOPPED. 



INDICATES VOLTAGE REGULATOR I 
SET TOO HIGH OR IS JAMMED AND 
CONTINUED OPERATION WILL BURN 
OUT BATTERIES. 


AREA 


(T/ 


Figiii'e 2-2. Voltmeter indications. 


jmpuicr in un un, buov,, iv*** 

^) Fuse holder. Holds in line fuses. Turn cap to 
y remove fuse and to tlio riglit to lock in fuses. 

10) Remote hidicator. This unit is located in 
of the crane operator on the left hand side of 
rane windshield. A cover is provided for sbut- 
, penods and shipping purposes. Mounted on' 
anit are the warning lights, percent capacity 
r and the boom angle meter (11-17, fig. 2-3). 

11) Percent capacity meter. This meter indi- 
i the percent lifting capacity the craire has 
led at any boom angle. 

12) Nomial indicator light. This light (green) 
remain lit as long as the loud being lifted is 
in a “NORMAL” safe range, 

13) Caution indiccUor light. This light (yellow) 
light up when the load being lifted reaches 90 
mt of the cranes lifting capacity. 

114) Waming indicator light. This light (red) will 
up when the load being lifted is 100 peixient of 
iranes lifting capacity. In addition to this visual 
ling, an alarm bell, located in the crane cab, will 
>d. 

(15) Boom (itmle meter. Tliis meter indicates the 
n angle at all times during operation, 

(16) Tires light. This light will illuminate when 
ch (2, fig. 2-1) is placed in the tires position. 

(17) Float light. This light illuminates when 
ch (2, fig. 2-1) is placed in the float position. 

(18) Remote hulicator panel light. This light is 
I to illuminate the remote indicator panel (10, 
2-3) during night time operations. The bright/ 
toggle switch is located on top of the light 

Operation 

General. The Model M320RT truck crane with 
boom installed and properly reeved is capable of 
irate placement of a load at an elevation above 
lelow ground level. As issued, the M320RT is 
ible of crane boom operations only. If this unit is 
led for piledriving, backhoe, clamshell or drag- 


7-3{i). 

(6) Check the work site foi* obstructions < 
ditions that will interfere with the safe opera 
the crane. Especially be aware of any ovc 
power lines that are within the operating ra 
the crane boom. 

2-4. Starting Crane Engine 

a. Open the rain shutLem by pii.shing n 
shutter control in (6, fig. 2-1). 

b. Refer to figure 2-4 and start the crane c. 

2-5. Load/moment Safety Computer 

a. General. Tlio load/momcnt safety compu 
device designed to provide the operator wi 
boom angle and percent of load capacity at all 
It also provides a warning light and bell to \vi 
operator when the boom angle and/or the lorn 
lifted exceeds the crane's rated capacity or 
safety limita. 

WARNING 

When the warning light shines and/or t 
warning bell sounds, ccaac operation i 
mediately and check for cause. Do not C( 
tinue operations until cause of warni 
has been determined and corrective st( 
taken. 

b. Card InHlallation. Install proper card 
boom length being used. Determine proper c; 
install as illustrated in figure 2-6. 

c. Teat. The following te.st shall be comph 
fore a load is lifted or any work operatic 
started. If during the teat, any of the requii 
ditions do not exist, .shut down the compu 
crane engine and report the condition to dir 
general support maintenance personnel. Ti 
as follows: 

(1) Place program card select switch (2, 
to floats or tires position. 



1 Computer console 


9 Fust holder 


14 Cap/ansrle waminjr in 






TEP 1 . PUSH ENGINE CLUTCH LEVER FORWARD TO DISENGAGE CLUTCH. 

TEP 2. ADVANCE HAND THROTTLE LEVER HALFWAY. 

TEP 3, TURN MAIN SWITCH ON. 

TEP 4. DEPRESS STARTER BUTTON. RELEASE WHEN ENGINE STARTS . 

AUTION: DO NOT CRANK ENGINE FOR MORE THAN 30 SECONDS CONTINUOUSLY 
WITHOUT ALLOWING A 2-MlNUTE COOLING PERIOD. IF ENGINE DOES NOT 
START AFTER A FEW TRIES, STOP CRANKING. DETERMINE CAUSE AND CORRECT 
OR REPORT CONDITION TO ORGANIZATIONAL MAINTENANCE. 

TEPS. THROTTLE ENGINE TO FAST IDLE (APPROX. 1,500 RPMS) UNTIL TEMPERATURE GAL 
REACHES NORMAL. 

TEP 6. CHECK FOR WARNING LIGHT OR ABNORMAL GAUGE INDICATIONS. LISTEN FCR 
ABNORMAL NOISES. 



(tao 


- 1 - 1 


P&H LODE-SAFE-T® COMPUTER 


THE PROGRAM CARD MUST MATCH THE MACHINE CONFIGURATION 
THE PROGRAM CARD IS COOED AS FOLLOWS: 


BOOM LENGTH 
(FEET) 


JIB LENGTH 
(FEET) 


JIB ANGLE 
(DEGREES) 


LETTER 


LETTER 


LETTER 


MACHINE 

SUPPORT 

PLAN 


-O'* 

■•T" 

"B" 

"C" 


OUTRIGGER 

TIRES 

FLOATS. MALKIEL 
BEAM. FLOAT 
CRAWLER 




BATING PLATE 


"S” 


MAST 

SPECIAL 


WORK AREA' 


••R" - REAR 
"F" - FRONT 


•BOOM POSITION IS ONLY SPECIFIED IF NOT THE LEAST STABLE POSITION 
EXAMPLE OF A TYPICAL PROGRAM: 

CODE. 300 03030 OMH. THIS iS A 300' BOOM WITH 80 FT J»B AT 30* ANGLE USED OlV 
OUTniGGERSWtTH MAST ANOOVifl THE REAR ONLY. 

3321318 


CARD CODE PLATE 


(TAO: 


Finnre 2--5, Computer curd code and inetallatiuii. 


(2) Turn selector switch (8, fig. 2-3) to lamp test 
)3ition and check for the following conditions: 

(a) The orange CAUTION liglit (13) is on. 

(b) Tlie red WARNING light (14) is on. 

(c) The percent capacity meter (11) should 
?ad 100 percent - plus. 

(d) The tires or floats light (16 or 17) should be 
1 depending on selector sTvitch position. 

NOTE 

Bell may sound if boom is below 0®. 

(3) Turn the selector switch to CALIBRATE- 
ERO CHECK position. If i\o internal eiror in the 
>mputer exists, the percent capacity meter should 
.•ad zero ± 1.5%. 

(4) Turn tlie selector switch to CALIBRATE 
16® FULL. SCALE position. Place program card 
dect switch to float position. Operate the boom as 
“scribed in figure 2-6 and raise the boom to an 
igle of 36°. Lower the hook block to the ground. 

U« 4. ..-. j. _i 1 _i I inrtnt 


check the computer. Due to variations 
boom weight, reeving, manufacturing t 
erances etc. a small amount of met 
variation (± 10°) is possible. 

(5) Turn the selector switch to the A 
TEST position. In this position, the same co 
as step 2 shall exist plus the alarm bell shoul 

(6) Upon satisfactory completion of abovi 
selector switch to RUN position. 

NOTE 

If boom is below safe operating ran 
alarm bell will ring. 

d. Angle Wai'ning Set-up. Under some opi 
conditions it may be desireable that operf 
warned of obstruction above and below the 
such as overhead wires, buildings, fences etc 
limiting angles can be pre-set into the comp 
follows: 

/1^ TTv,!.....!. .... ..J 









3) Lock low angle adjuster hub locking nng. 

4) Test the unit by depressing the test button 
id the low angle set button (3) at the same time, 
alarm bell should sound when these buttons 
lepressed. Report the condition to direct and 
ral support maintenance personnel if the bell 
not sound. 

5) Repeat steps (1), (2) and (3) for the HIGH 
‘ set button (5) and HIGH angle adjustment 
( 6 ). 

6) The angle waming is now set-up and when 
,ngle settings are exceeded the warning light 
ight and the alarm bell will round. 

Crane Operation 

Perform the preoperational services described 
ragraph 2-3b. 

Start the crane engine as described in para- 
1 2-4. 

rest and set up the load/moment safety com- 
' as detailed in paragraph 2-6. 

Start the crane engine as described in para- 

1 2 - 4 . 

rest and sot up the load/moment .safety com- 
• as detailed in paragraph 2-6. 

’rior to starting work operations refer to fig- 
2-6 thru 2-11 and become thoroughly familiar 
all crane operating procedures. Make sure that 


(2) Check the drum brakes, one at a ti 
applying the brakes and then, very slightly, 
ing the drum clutch. The clutch will pull agai 
set brakes and any slippage will be felt am 
Refer to paragi’aph 3-25 and ac^just brakes if 
saiy. 

(3) If possible lift a maximum load a few 
off the gi’ound and watch the load to see if i 
down. Adjust drum brake as described in pan 
3-26, if necessary. 

(4) Release each brake di*um one at a tii 
engage the corresponding clutch checking 
smooth and responsive action. 

(5) Carefully feel drum and clutch housi 
overheating. Unnecessaiy excessive use of 
or clutches will cause overheating and dam 
dnims and linings will result. Report drum oi 
damage to oiganizational maintenance pers< 

c. Operate the crane as follows: 

(1) Set boom angle as shown on figure 2 

(2) Lift load as shown on figure 2-7. 

(3) Swing crane as shown on figure 2-8. 

(4) Spot load as shown on figure 2-9. 

(5) Lower load as shown on figure 2-10. 

2-7. Crane Shutdown 

а. Lower load and/or hook block to the gro 

б. Set the swing brake. 


1 . DETERMINE PROPER BOOM ANGLE FOR LOAD AND WORKING CONDIT 

2. PULL BOOM HOIST LEVER TO RAISE BOOM OR PUSH LEVER FORWARD TC 
BOOM UNTIL THE DESIRED ANGLE IS INDICATED BY THE BOOM ANGLE 
CATOR (LOCATED ON RIGHT HAND SIDE OF BOOM BASE). 

3. MOVE LEVER TO THE NEUTRAL POSITION AND BOOM HOIST BRAKE Wll 
BOOM. 


BOOM HOIST LEVER 



PULL BACK ON FRONT DRUM CLUTCH LEVER WHILE SIMULTANEOUSLY RE- 
LIFTING STRAPS. 

HOIST TO DESIRED HEIGHT, APPLY BRAKE AND MOVE LEVER SIMULTANEOUS 
LY TO NEUTRAL. 

SET DRUM PAWL TO PREVENT LOAD FROM FALLING IF LOAD IS TO REMAIN 
SUSPENDED. 

THIS PROCEDURE SHOULD BE USED WITH THE REAR DRUM CLUTCH LEVER AND 
BRAKE PEDAL IF THE LOAD LINE IS CONNECTED TO REAR DRUM. 


FRONT DRUM 
PAWL CONTROL 


FRONT DRUM CLUTCH LEVER 


I . keep drum brake applied while swinging. 

SITE SWIHG^POSITI^nI''*' SMOOTHLY ENGAGING LEVER IN THE OPPO- 
*■ cS^'tISg ° Se^“ ““ 0"fT,NG WHEN AC- 



^RN1NG: NEVER BOOM OUT SO FAR THAT THE RATED LOAD IS EXCEEDED. 

SPOTTING THE LOAD REQUIRES ACCURATE CONTROL OF HOIST AND SWING 
MOVEMENTS. IT TAKES PRACTICE TO LOCATE THE LOAD AT THE EXACT SPOT 
WITHOUT HUNTING OR OVERSHOOTING. 

RAISE OR LOWER BOOM (FIG. 2-6) AND SWING, LOAD (FIG. 2-8) AS RE- 
QUIRED TO MAKE ACCURATE LOCATION OF LOAD. 


BOOM HOIST LEVER 



FRONT DRUM BRAKE PEDAL 



LOWERING LOAD ON FRONT DRUM 

LOWER FRONT DRUM LOAD BY PUSHING FORWARD ON FRONT DRUM CLUTCH 
L?VER AND RELEASING FRONT DRUM BRAKE PEDAL. THE LOAD WILL POWER 

DOWN. 

RELEASE REAR DRUM CLUTCH LEVER AND CONTROL FREE FALLING LOAD 
WITH DRUM BRAKE PEDAL. 


FRONT DRUM CLUTCH LEVER 



ce all control levera in the neutral position, 
all foot brakes and set di*um pawls, 
rn off floodlights, if being used. 

36 down the throttle lever to allow engine to 


O 


run at half speed or less for several minutes. 


will allow engine to cool gradually and pre 
overheating due to localized residual heat. 
f. Stop engine as sho\vn on figure 2-11. 



DIATOR 

UTTER 

/ER 


ENGINE \ 
STOP 




LEVER master 


Flight 

\ SWITCH 



HAND 

THROTTLE 

LEVER 



le crane and/or camer could cause these parts 
rack or break. Allow crane to reach normal 
rating temperature before starting work opera- 
. Avoid rough or jerky handling of the equip- 
it. Do not force controls and levers, wait until 
le has warmed up. 

WARNING 

Personnel should be careful to avoid spil- 
ling fuel, coolants or other liquids on them- 
selves as frostbite can result. Extreme 
care should also be taken to avoid contact- 
ing exposed skin to cold metal to prevent 
serious and painful frostbite. 

Lnibricatimi. 

(1) Refer to the current lubrication order for 
rmation on the proper lubncants to use in cold 
,ther operations, 

(2) Check oil level and condition frequently as 
weather will increase consumption, contamina- 
and sludge formation. If the oil and filter re- 

•es chan^ng refer to paragraph 4-22 for the ap- 
jriato instructions. 

Cooling System, 

(1) Prior to initial operation in extreme cold, 
dee the radiator as described in paragraphs 3-14. 

(2) Check the coolant level frequently and 
ch the temperature gauge closely. If antifreeze 
jquired, refer to TB 760-661 for the proper mix- 
} of antifreeze required to protect the engine 
inst the lowest expected ambient temperature. 
ir adding antifreeze always run the engine to 
the solution thoroughly. 

(3) Inspect the cooling system for leaks. Replace 
n, frayed or cracked hoses. Replace damaged 
2 connections. 

Batteries. 

(1) Keep the batteries fully charged at all times, 
electrolyte in a discharged battery will freeze at 
gher temperature than it will in a charged bat- 
'. See TM 9-6140-200-12 for information on the 
i and testing of batteries. 

(2) Remove the batter caps and check the elec- 
i^te level. If the level is low add distilled water. 

I water before or while the engine is running, or 
r adding water charge the batteries. Charging 
battery will mix the electrolyte and water, and 
? the battery from freezing. 

KpArt t.hp Knftprv /'flhlpa finrJ 


me crane is usea. n.eeping me tana luii wia n 
prevent condensation and therefore the poss 
of a frozen fuel line. If water is noted in th 
supply, drain the tank and refill with clear 
Open petcock on filters to drain water daily. 

/. StaHing. 

(1) At vei 7 low temperatures, provide 
the cab, from an external source, prior to startii 
crane. 

WARNING 

Do not use an open flame as the source ( 

heat. 

(2) Start engine using starting aid as foil 

(a) Pull the radiator shutter control ( 
2-1) out to close radiator shutters. 

CAUTION 

The starting aid will dispense from 5 cc t 

16 cc per second depending on the tompe: 

ature. Care must be exercised in its use. 

(b) Pull starting aid control knob (34, fi 
out for one-half of a second (in below zero te 
ature hold knob out for about 1 full second). 

(c) Push in knob, wait two seconds ur 
gage starter as described on figure 2-4. 

(3) Let engine reach normal operating te 
ature before operating crane controls. Durin; 
warm-up period only, part or all of the ra« 
grille may be covered by shutters to spec 
warm-up time. Immediately after normal opei 
temperature is reached open radiator shuttei 

g. Operation. 

(1) Use extreme care in handling of ers 
prevent sudden weight shift when operating 
or snow. 

(2) When using outriggers (see paragrapl 
on ice or snow, make sure that the float pads { 
solid ground or securely blocked. 

h. Shut-dvivn. 

(1) Set load on blocks to keep it from freez 
the ground. 

(2) Lower load cable to remove load but 
line taut. 

(3) Set all drum pawls, and release clutcht 
brakes. 

(4) Turn ignition off. Close all cab openin 
curely. 

2-9. Operation in Extreme Heat 


(juu/iy of/siK/M. 

) Insure that the cooling system is clean and 
lowing. Service, if required, is described in 
raph 3-14. 

NOTE 

'0 not use salt or mineral water solutions 
i the radiator. 

) Check the coolant level often. Keep a close 
on the temperature gage. If water needs to 
led while engine is hot, let engine run at fast 
id add water slowly. 

) Make sure the water pump and pump drive 
I lubricated. 

) Make sure air is able to flow through 
:,or core. Remove from the core any bugs, 
i, dill or other foreign objects. 

) Check the fan belt for the proper V4- to 
1 deflection per ft. 

) If a proper water level cannot be main- 
1, chock for leaks, damaged lines or loose con- 
ns. 

) If engine continues to overheat, report the 
nent to organizational maintenance for re- 

atteriea. 

) Allow us much air as possible to circulate 
d the batteiy. 

) Check the electrolyte level frequently. Add 
3d water, if necessaiy, to keep electrolyte level 
h above batteiy plates. 
nffine. 

) Keep air intake and exhaust openings clear, 
engine clean, and allow air to circulate freely 
d the engine. 

) Throttle the engine sufficiently to handle the 
ut avoid racing the engine unnecessarily. 

1) Avoid idling the engine unnecessarily, 
lown the crane if a lull in operations occur. 

Operation in Dusty or Sandy Areas 

General Dust or sand presents special prob- 
due to the damaging abrasive action it has on 
ig part of the crane. 
ubrication. 

) Lubricants and lubrication equipment must 
Dt clean and stored in an area that is free from 
md sand. 

1 ) Lubricate the equipment more frequently 


wiie lauietuux coiu iiee ui auiiu um 

build-up. 

(3) Make sure that the radiator, battery j 
filler caps are closed tightly to prevent dust o 
from entering. Drain, flush and refill the c 
system if the coolant appears diity or if the ( 
is overheating (see paragraph 3-14). 

d. Fuel Systeyn. 

(1) Insure that the fuel tank filler cap is 
ened securely to prevent sand or dust from en 
the fuel system. Drain and refill the fuel tan 
replace fuel filtei’s if sand or diit is found in thi 

(2) Service the fuel filtei’s frequently to pi 
clogging. 

e. Revolviyuj Frayne Roller Circle. Inspe« 
roller circle frequently to insure that sand o 
has not collected. Keep roller circle free of lub 
which will collect sand and cause damage beca 
its abrasiveness. 

/. Clutches ayid Brakes. Keep clutch and 
bands free of dust and sand. Sand or dug 
quickly wear out or othei-wise damage band 
linings if allowed to collect there. 

g. Cables. Keep unused cables clean by s 
them in a tightly covered storage box. Keep c 
that are in use, clean to prevent damage t 
abrasive action of collected sand. 

h. Open Geay'work. Try to keep geara and 
moving parts protected against blowing sand, 
these parts frequently. If any of these pai-ts s 
bricated and has collected sand, wipe clean ar 
vice with the appropriate lubricant. 

2-11. Operation in High Humidity am 
Water Areas 

a. Geneyxil. Moisture causes rust and coi 
and these are the main problems to deal v 
high humidity and salt water areas. 

b. Whi'ug. Although the crane wiring hai 
treated with anti-fungus solution it is imporl 
inspect all wiring and connections. Look for 
sion, cracks or broken insulation. Report disc 
cies to organizational maintenance. 

WARNING 

To prevent electrical shock, prior to pe 
forming any work on the electrical systej 
pull the battery disconnect switch locat< 


fc. ai niyii MiuiuuBd (3) Frequently check and 

General. The lower atmospheric pressure and 



Section I. LUBRICATION INSTRUCTIONS 


general 

section contains lubrication instructions that 
1 addition to the instructions contained in 
ation orders LO 6-3810-296-1, -2 and -3. 

oibrication 

torage. Store all lubricants in closed containers 
lean, dry place away from external heat. Keep 
ation equipment clean and ready for use. 
Cleaning. Keep all external parts of this 
ment not requiring lubrication free of lubri- 


cants. Prior to lubricating the equipment, cl 
lubrication fittings. After lubrication, clean i 
of lubricant to avoid accumulation of dirt. 

c. L/ubncation. Lubricate the equipment at 
intervals in accordance with LO 6-3810-295- 
and -3. 

d. OES Oil. It is important to continually ch« 
maintain proper crankcase oil level. Durir 
weather operations oil consumption or cont 
tion may increase, so it may be necessary to < 
crankcase oil more frequently than indicated 
lubrication order. 


Section II. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


jeneral 

Important to consistently and systematically 
the crane for defects or possible damage, 
rming the checks listed in table 2-1 will enable 
;enance personnel to correct defects before 
IS damage results. Minor defects discovered 
g operation should be noted for correction at 
irlieat opportunity. Any major defect (one that 
cause damage to the crane if operation 
lued) is cause to stop operation immediately 
ave defect corrected. All defects and corrective 


action taken shall be recorded lAW TM 38- 
soon as possible. 

3-4. Preventive Maintenance Checks 
Services 

See tables 3-1 thru 3-3 for a list of pre^ 
maintenance checks and services. The 
designed so that if each item is checked i 
number order one or more persons can p 
checks in a minimum amount of time. Table < 
be used for operational checks and table 3-2 i 
used for weekly checks. 


Table S-J. Operator Crew Preventive Maintenance Checks a»jrf Services 


Before Operation D — During Operation A — After O 

Required: 2.4 Time required: 1.1 Time require 


Intsrval 

and 

aeauance No. 

Itam to be inepected 

Procedure 

W 

t 

<^ 

D 

D 



NOTE 

■ 



Visually inspect for evidence of lubricant and fuel leaks concurrently with the daily 




service checks. 


1 

1 

FUEL SUPPLY 




Refill fUel tank as required. 



2 

RADIATOR 




Check and add water (3^4 inch above baffle plate) as necessary. Drain, flush and refill cooling 

0 



system if ccxdant is excessively dirty. 



3 

RAIN SHUTTERS 




Open before starting enpne — close after stopping engine. 

0 



FIRE EXTINGUISHER 
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n 


12 

13 
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15 

16 
1C 

17 

18 
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AIR CLEANER , . 

Check for excessive dirt. Clean or service as descnbed in paragraph 3-n. 


CABLES . , 

Check all cables and rigging carefully. Have organizational maintenance repair or replace 

as required Insure spreader and gantry sheaves ai-e well lubricated 

DRIVE BELTS 

Check belt deRections as described in paragraph 3-lB. 

ALTERNATOR 

‘:;heck ammeter to insure alternator is charging batteries. Repair or replace generator as 
required. 

BOOM . . , 

Check boom for cracks, broken welds or other damage. Refer damage to organizational 
maintenance personnel for repair. 

SWING LOCK 

Check swing lock assembly for damage. Refer to organizational maintenance personnel for 
repair. 

SPREADER 

Check spreader for damage. Repair as required See paragraph 3-21. 

DIGGING DRUM CLUTCH 

Qieck for smooth operation. Refer to paragraph 3-22 and adjust as requiied. 

HOIST CLUTCH 

Check for smooth operation. Adjust aa described in paragraph 3-22 
BOOM HOIST CLUTCH 

Check for operation. Adjust as described In paragraph 3*23 
LEFT SWING CLUTCH 

Check for smooth operation and adjust, 'f rqulred, as described in paragraph 3-24 
REVERSING AND RIGHT SWING CLUTCH 

Check for smooth operation end adjust as described in paragraph 3-24 
HOIST AND DICrGING BRAKE 

Check for smooth operation. Adjust as described in paragraph 3-25. 

SWING BRAKE ASSEMBLY 

Check operation. Adjust as described in paragraph 3-28. 

BOOM HOIST BRAKE 

Check mechanical components for damage. Check operation, and adjust as described in 
paragraph 3-26. 

CONTROLS 

With the crane running, operate all controls and check for smooth and correct operation. 
Adjust cables, rods, pedtds, shafts and levers as necessary. 

GAUGES 

With the crane running, check all gauges for the readings listed below: 

Temperature — 160®F. to 200*F. 

Oil pressure — 46 PSI (max) 

Tachometer — 1980 Ct26) rpm 


NOTE 


During operation continue to observe gages. Be alert to any 
unusual noises, vibrations or faulty operating conditions. 


D — During Operation 


Table 3-2. Operator Crew Preuenfiue Maintenance Checha and Services 


W— Wc 



Tlmo ) 

imerval 

and 

sequence No- 

Item to be inapeeled 

Procedure 



D 

\V 




D 

W 

Procedure 

(M 


2 

FUEL FILTER 




Drain water and sediment from filter bowL Replace filter if excessively dirty or after 500 

c 



hours of operation. 



3 

HYDRAULIC TANK 




Check fiuid level. Add fluid if required (see IX) 5^10-295-12). 

0 


4 

CRANKCASE OIL 




Check ci*ankcase oil level Add oil if required. See LO 5-3810-296-12 for proper lubricant. 




Change oil if excessively dirty. 



5 

CRANKCASE OIL FILTER 




Check oil filter and replace in accordance with LO 5-3810-295-12. 

c 


6 

CRANE 




Run crane and check operation of all controls, drums, clutches, and gage.s as detailed in 




table 3-1. 

■ 


Section III. TROUBLESHOOTING 


General 

lection provides a useful guide for determining 
jrrecting unsatisfactory operation or malfunc- 
)f the crane and crane components. If the 
ment still malfunctions after performing cor» 
ns indicated in this section, refer the equip- 
to organizational maintenance for more exten- 
roubleshooting. 


3-6. Operator/Crew Maintenance Trc 
shooting 

The troubleshooting chart, table 3«3, lists p 
malfunctions, tests or inspection to determine 
of malfunction and corrective actions to be 
Perform the tests/inspections and corrective t 
in the order that they are listed. 


Table SS. Ti'onblcehoothig Chart 


UNCTION 

TEST OR INSPECTION 

CORRECTIVE ACTION 


ENGINE WILL NOT CRANK. 


Step 1. Check master and battery disconnect switch for the OA/ position. 

Turn switches ON. 

Step 2. Check for discharged batteries and low electrolyte level. 

Have organizational maintenance charge or replace discharged or damag€ 
batteries. 

Step 3. Check battery cables, terminals and ignition wiring for breaks, loose connectii 
corrosion. 

Clean battery terminals and cables of corrosion. Lubricate cables and termii 
described in LO6-3810-295-12. 

6. Replace damaged cables. Replace or splice broken ignition wiring. 

Step 4. Check to see if starter is engaging engine flywheel when starter button is deprej 
spinning or clicking sound at the starter indicates a faulty starter. 

Have organizational maintenance repair starter. 

ENGINE CRANKS, BUT TOO SLOW TO START. 

Step 1. If engine has not been started within a few days the fuel lines may be empty 








perform necessary battery inspections and service. 

Step 6. If engine still does not start refer equipment to organizational maintenance, 
ENGINE OVERHEATS. 

Step 1. Check position of rain shutters. 

Open rain shutters. 

Step 2. Check level of coolant in radiators. If radiator is low check for leaks. 

Refill radiator with proper coolant as described in paragraph 3-14. 

Step 3. Check engine oil level. 

Add oil as detailed in LO6-3810-296-12. Refer equipment to organizational 
maintenance if oil consumption is abnormally high. 

Step 4. Check fan and water pump V-belt for proper tension (fig. 3-5, para 3-16). 

Have organizational maintenance adjust V-belt to proper tension (fig. 3-5, p 
LOW OIL PRESSURE. 

Step 1. Check oil level. 

Add oil as required. 

Step 2. Check for oil leaks. 

Repair as required. 

REVOLVING FRAME WILL NOT SWING. 

Step 1. Check to see if crane lock is engaged. 

Disengage lock lever (7, fig. 2-1). 

Step 2. Check to see if swing clutch is engaging. 

Adjust swing clutch as described in paragraph 3-24. 

Step 3. Check to see if swing brake is engaged. 

Disengage awing brake. 

Step 4. Check swing brake adjustment. 

Adjust swing brake as described in paragraph 3-26. 

CRANE WILL NOT LIFT RATED CAPACITY. 

Step 1. Check load drum clutch for slippage. 

Adjust front or rear drum clutch as described in paragraph 3-22. 

Step 2. Check hydraulic system fluid level. 

Add fluid and bleed system as required. 

BOOM WILL NOT RAISE. 

Step 1. Check boom hoist clutch adjustment. 

Adjust boom hoist clutch as described in paragraph 3-23. 

Step 2. Check hydraulic system fluid level 

Add fluid and bleed system as required. 

LEVERS OR PEDAL OPERATION FAULTY. 

Step 1. Check lever or pedal adjustment. 

Adjust as described in paragraphs 3-27 and 3-28. 

Step 2. Check hydraulic system fluid level. 

Add fluid and bleed system as necessary. 

LOAD/MOMENT SAFETY DEVICE FAILS TO OPERATE. 

Step 1. Visually inspect electrical circuit for shorts, loose or disconnected wiring. Refer to 
1 - 8 . 

а. Tighten, splice or replace damaged wiring. 

б. Make sure circuit is moisture free and connections are sealed properly. 
Step 2. Check for defective or blown fuse. Fuse indicator light will be on. Replace defe 


.OAD/MOMENT SAFETY DEVICE INDICATOR GIVES ERRONEOUS READING. 

Step 1. Check for dirty contact on program cards. 

Clean progi'ams contacts with pencil eraser. 

Step 2. Check to see if indicator needle is stuck. 

Tap meter face lightly to free needle. 

Step 3. Check program card to make sure appropriate program card for operation and boo 
been inserted. 

Insert correct card. 

Step 4. Check to insure that float/tire switch is in appropriate position. 

Position switch accordingly. 

.OAD/MOMENT SAFETY DEVICE BELL RINGS CONTINUOUSLY. 

Step 1. Make sure the load or boom angle does not exceed safe limit. Refer to rating data pi 
limits. 

Adjust load or boom angle as required. 

Step 2. Check angle transducer cable connections at both ends for secure connections. 

Hand tighten connections at both ends. 

Step 3. Check all circuit cables for breaks or other damage. 

Replace damaged cables. 

Step 4. Check to see if angle warning limits as set in paragraph 2-5d has been surpas; 

If there is no longer a need for the adjusted angle limits, readjust as described i 
Step 6. Check to see if the angle transducer sector is stuck or otherwise damaged. 
Replace damaged sector or adjust setscrew to free stuck sector. 


Section IV. MAINTENANCE OF FUEL SYSTEM 


General 


3-8. Engine Fuel Filter and Strainer Sei 


and the following section contains mainte- 
3 procedures that can be performed by the 
itor/crew as allocated by the maintenance allo- 
1 chart (MAQ. The order of coverage is the 
as prescribed in the MAC (See appendix C for 
!able MAQ. 


Clean and service the fuel filter as describ 
figure 3-1. 

3-9. Engine Fuel Lines Inspection 

Starting at the fuel tank follow fuel lines to 
tors and inspect for loose connections, cracks i 
leaks. 


STEPl. OPEN DRAIN CCCK AND DRAIN 
FUEL INTO SUITABLE CONTAINER. 



STEP 2. UNSCREW BODY, REMOVE AND 
DISCARD ELEMENT AND GASKET, 


GASKET 


STEP 3. CLEAN INSIDE OF BODY AND 
COVER. 

STEP 4. INSTALL NEW ELEMENT AND 
GASK ET. 



ELEMENT 


BODY 


3-11, Air Cleaner 

a. Inspection. Refer to figure 3-2 and inspect the 
air cleaner as follows: 


b. Sermce. Refer to figure 3-2 an 
cleaner as follows: 

(1) Remove precleaner (8) and < 
proved cleaning solvent. 




X- lu uijc I.U1J wini <jj.cau uii aa apucui 

Drain oil from oil cupandcleanbothcupsand L05-381 0-295-12. 

t with an approved cleaning solvent. Dry (6) Reassemble air cleaner. 

Section VI. MAINTENANCE OF COOLING SYSTEM 

General serious engine damage from overheating 

cooling system basically consists of the radiate 
oper care of the cooling system is impoitant cooler, water pump, water filter, fan, therm 
itain efficient engine operation and to pre- and hoses and connections. See figure 3-3. 


RADIATOR UPPER HOSES 





^hed, through the thermostat back to the 
ator. If the normal operating temperature has 
been reached the thermostat will close and pre- 
t water from circulating further until proper 
perature is obtained. 

3. Inspection 

Before starting engine (engine cold) remove 
iator cap and check level (three-fourths of an 
\ above, baffle plate) and condition of coolant. If 
'ant level is low or appeal's excessively dirty, 
/ice the radiator as described in paragraph 3-14. 

Start the engine and check the radiator for 
cs. Check all hoses, connections, and radiator cap 
leaks. Check for leaks around thermostat, oil 
ler, filter and water pump housings. 

Allow sufficient time for the engine to warm up 
1 check temperatue gauge in cab for normal 
ding (160° — 185°F). If temperature does not 
ch 160°F. after sufficient warm-up time, report 
lipment to organizational maintenance as this 
y indicate a faulty thennostat. If temperature 
ches a level in excess of 180®F. shut-down ma- 
ne and service as detailed in paragi'aph 3-14. 


lorceti out uiiuci 

a. Dram. Loosen radiator cap and open the 
cocks located on the bottom of the oil cooler ar 
forward of the air blower. See figure 3-3. Ri 
radiator cap. 

b. Cleaning. Flush the cooling system as des( 
in TB 760-661. Remove dirt and other foreig 
jects from between the radiatoi* core using 
pressed air. 

c. Fill Close nil drain cocks. Refill the 26 
capacity cooling system with an anti-fi*oezo so 
as described in TB 760-661. Insure the anti- 
mixture is sufficient to protect the engine agt 
temperature safely below the lowest expectai 
bient weather conditions. 

d. Start. Check for leaks at drain-cocks ani 
connections. Start and warm-up engine. Che 
leaks, carefully remove cap and rechock c 
level. If required add coolant to a level three-fi 
of an inch above radiator baffle plate. If a r 
operating temperature is still not reached or i 
exist turn the crane over to organizational n 
nance for repair. 


Section VII. MAINTENANCE OF ELECTRICAL SYSTEM 


15. Battery Inspection and Service 
WARNING 

It is always important to use care when 
working on the electi-ieal system. To pre- 
vent electrical shock and/or damage to the 
equipment pull the battery disconnect 
switch (fig. 3-4). 

i. Lift cover clamps and remove battery box cov- 
Tighten any loose mounting hardware. 

). Check battery cables for frays, breaks or loose 
inections. Check battery for broken terminal 
sta, cracks or other damage. 

Remove the battery caps and check the electro- 
e level. Electrolyte level should be three-eights of 
inch above olates. Add dirtillpd vwn+ov if lotrAl io 


and cables as specified in LO 6-3810-296-12. 

€. If further testing or seiwicing is required 
equipment over to organizational maintenan 
action. 

f. Replace cover and secure with clamps, 
disconnect switch in to restore electncal pov 
crane. In freezing weather mn engine for at 
one hour if distilled water has been added. 

3-16. Alternator Belt-Service 

a. If the alternator belts are too loose, the 
nator will not provide a proper charge to th 
tery. If the belts are too tight it can cause dam 
the pulley bearings. Check for the proper 1/4- 
inch deflection as shown in figure 3-B. 
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r latch catches in both positions. 

Check for smooth operation of door rollers. 
Inspect weather stripping around door for 
cks, cuts and biittle or missing pieces. 

. Have oi'ganizational maintenance pei*sonnel 
ke any repairs required. 

8. Glass Inspection 

pect cab window glass as follows: 


sure there is no binding or damaged tracks. 

c. Inspect lock screws around front windshie! 
damage or missing parts. 

d. Inspect weatherstripping around all win 
for cuts, cracks and brittle or missing pieces. 

e. Have organizational maintenance perse 
replace any damaged or missing parts. 


Section IX. MAINTENANCE OF ACCESSORY ITEMS 


9. Defroster Fan Inspection 

. Inspect the fan and fan blades for damage. 

. Make sure the fan is mounted properly so that 
air flow is directed at the windshield. 

. Cheek the fan electrical connections for frays or 
laks. 

. Refer any defects to organizational mainte* 
ice for repair. 


3>20. Windshield Wiper Inspection 

a. Check the wiper blade for signs of wear. 

b. Check wiper arm for sufficient pressure tc 
wiper blade flush against windshield during o 
tion. 

c. Start engine and turn windshield wiper or 
long enough to insure it works properly. 

d. Have organizational maintenance pcrs( 
repair or replace any defective parts. 


Section X. MAINTENANCE OF HYDRAULIC SYSTEM 


!1. Hydraulic System Inspection 

. hoses, FUiings and Tuhbtg. Inspect hydraulic 
is as follows: 

(1) Start crane engine and operate control le- 
•s briefly. 

(2) Place all controls in neutral and shutdown 
,ne engine. 

(3) Start at the rcseiwoir and inspect the hy- 


draulic lines to the brakes, clutches and maste 
inders for leaks. 

6. Tighten any loose fittings. Report any ( 
damage to the hydraulic system to organiz; 
maintenance. 

c. Check the fluid level in the reservoir. If n 
sary replenish with the appropriate type of flu 
specified in lube order. 


Section XI. MAINTENANCE OF CABLES, BOOM 
COMPONENTS, DRUMS, CLUTCHES AND CONTROLS 


!2. Front and Rear Drum Clutch 

:. Sei-vice. Keep the components of the clutch 
an and diy. Make sure that hydraulic fluid never 
aes in contact with dutch linings. 

. Adjust. Adjust the front and rear drum clutches 
follows: 

(1) Place the front and rear drum clutch levers 
neutral and shut-down the crane engine. 

(2) Tum the main switch to OFF position. Tap 


3-23. Boom Hoist Clutch 

а. Semce. Keep the components of the boom 
clutch clean and dry. Make sure that hydraulic 
never comes in contact vrith clutch linings. 

б. Adjust. Adjust the boom hoist clutch as foil 

(1) Place the boom hoist clutch in neutra 
shut down the crane engine. 

(2) Turn the main switch to the OFF pos 


I I iv^ML/juji rv_;KLUNir 

WEAR. USE COMPLETE PROCEDURE WHEN INSTALLING NEW CLUTCH 
BANDS. 


STEP 1. LOOSEN FOUR ADJUSTING LOCKNUTS. 

STEP 2. TURN ADJUSTING BOLTS UNTIL THE CLUTCH BANDS ARE CENTERED, Tf- 
MUST BE EQUALLY SPACED FROM THE DRUMS ON BOTH SIDES 
STEPS. TIGHTEN LOCKNUTS. 

STEP 4. LOOSEN CYLINDER ROD LOCKNUT. 

STEPS. ATTACH A SPRING SCALE TO THE APPROPRIATE CLUTCH LEVER AND AD 
CYLINDER ROD UNTIL A 15-20 LBS PULL ON SPRING SCALE WILL ENGA 
CLUTCH. 




LOOSEN LOCKNUTS. 

ENGAGE THE SWING CLUTCH LEVER. 

BACK OFF THE FOUR ADJUSTING SCREW UNTIL THERE IS A 0.020 INCH GAP 
BETWEEN THE ADJUSTING SCREW HEADS AND CLUTCH SHOES. 

TIGHTEN LOCKNUTS AND RECHECK GAP. 



Fi{;iax 2 3-8. Reva-sing eh<{ft atid aunttg 8ftc^ clutch adjustment. 


t V I 


REAR DRUM 
ADJUSTING 
NUT 


ADJUSTING 

NUT 




EYEBOLTS 


BRAKE 

BAND 




JAM ^ 
NUTS 





BRAKE 

DRUMS 


/ r. 
• / • ! ' 



SPRING 

ADJUSTING 

NUTS 


shsshe??™. 

"*' •«E*N0'SEE SoES NOT™*^ 
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Fimve a-D. Fvovt anm l„uke a<iimtm,nt. 
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SHOWN. 

3. TIGHTEN LOCKNUT. 



j ADJUSTING NUT 

:knut 


SPRING 
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Figure 3-10. Swing bmke ojdjuBttnent. 


oggle Lever Adjustment 
CAUTION 

s important that only the four levers 

io’nAfl fnr tno-o-lp lirtt-ao-o Qn/^ 


ure 3-11 illustrates the principles of operatu 
toggle linkage, which must be understood in < 
to adjust such linkage. When the linkage n 

fmm t.ViP noiifrnl rtnsitinn aVirtwn in 1 r»r> 


sction as it can go. In sketch 3, the contix)! lever quired. 


ADJUSTING ADJUSTING 

DIRECTION OF STOP SCREW STOP SCREW 



SKETCH 1 SKETCH ? SKETCH 3 

neutral position TOGGLE POINT TOGGLED IN POSITION 
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Figure 3-U. Ttjygle linkage adjuetnienl. 


28. Control Levers and Drum Brake Pedals 

Service. The only service required for the drum 
ike pedals is an occasional cleaning to keep ped- 
free of heavy accumulations of dirt or oil. 

Adjustment. Normally no adjustments will be 
[uired. There are however, stop screws such as 


those illustrated in figure 3-12 to limit the for 
aft movement of all control levers and peds 
may be necessary, on occasion, to replace or r< 
stop screw that is missing or out of adjustmeni 
spring tension on the front and rear drum 1 
pedals can be adjusted by tightening or looai 


K Chain Adjustments 

Reversing Shaft Chain. Refer to figure 3-13 and 
ten wrench block (Step 2) until the total 
{pan chain slack is between one-fourth and 
e-eights of an inch. 

Rear Drum Chain. Refer to figure 3-13 and 
ten wrench block until the total midspan chain 
< is approximately one-half inch. 

Horizontal Svnng Shaft Chain. Refer to figure 
and tighten wrench block until the total 
span chain slack is approximately one-half inch. 


b. Inspect the capscrews and nuts secur 
upper and lower boom sections together fo 
damaged or missing parts. 

c. Inspect pins and cotter pins securing 1 
lines to the spreader and boom point. 

d. Report any damaged or missing boom ! 
pins or attaching hardware to oi'ganizations 
tenance. 

3-31. Boom Holst Cable 

a. Inspection. Inspect the boom hoist cable 
raveling, kinks and breaks. Check to make si 
the cable is not rubbing against the boom, sp 
gantry or engine compartment sheet metal. 



Inspecting and Servicing the Equipment 

General If the M320RT has been shipped by 
it will be necessary to remove all tie-down 
IS, straps and blocking. Remove all other pack- 
[laterials used for shipping. 

'nspecting the Equipment. 

1) Inspect the equipment immediately to see 
the required publications, tools, accessories, at- 
Tients and repair paila have been shipped with 
rane and can’ier. 

2) Inspect the cairier and crane for damage 
may have occurred duidng shipment. Look for 
ige to the cab bodies, windows, lights and mir- 

3) Further inspect the equipment for damage 
e tires, fliel and hydraulic tanka. 

4) Check inside the cander and crane cab aa- 
)lies for damage to gages, instruments, control 
s, heaters and seats. 

6) Inspect en^ne compartments for damage 
as: loose or damaged wiring, missed or dam- 
components and haixlware. Inspect fuel, water 
lydraulic lines for* damage or leaks. Inspect fil- 
aps, drain plugs and breather's for damage or 

I. 

Servicing the Equipment. 

1) Remove all protective tape and replace any 
Bn or missing lights, bulbs or fuses. 

WARNING 

i\void smoking or working near open flame 
when servicing batteries, fuel tank or 
using any other explosive materials. 

2) Check the fuel tank and fill both tanks to 
city if low. 

3) Service the batteries as described in para- 
is 4-49 (crane) and 9-39 (carrier), 

4) Service the cooling system as described in 
graphs 3-14 (crane) and 8-11 (carrier). 

6) Check the engine oil level, if oil is low or 
ars contaminated. Service as described in 
graph 4-22 (crane) or paragraph 9-23 (carrier). 

6) Check the hydraulic fluid reservoirs and add 
(specified in current lubrication order) if re- 
Ki. Check system for leaks. 

7) Check the carrier transmission fluid level 
fluid specified in the current lubrication order 
cessary. 


See paragraphs 4-39 (crane) and 8-12 (can*ierl 

(9) Refer to the current lubrication orde 
lubricate both carrier and crane as specified. 

(10) Check tire pressure and add air if req 
to obtain 75 psi. 

(11) Check the cairier air system for dar 
lines. Insure that air reservoirs drain cod 
closed and plugs fi'om the safety valves Coca 
the reservoirs) are removed. 

(12) Install the boom and cables as descri 
paragraph 4-2. 

(13) Make a final complete inspection i 
crane and carrier. Look for leaks, loose or b 
wiring connections, broken or damaged tube 
fittings, and any other damage or unsafe cone 

(14) Have an operator who has comp 
familiarized himself with the operating instru 
contained in chapter 2, start and operat 
equipment. Check all controls and operations, 
to the appropriate sections in this chapter fc 
repair instructions required. Report to direc 
general support maintenance pei-sonnel any d 
that need repair and are not covered in this mi 

4-2 Installation 

a. General The carrier/crane may have 
shipped without the boom attached. If so it ) 
necessary to install the boom, backstop, spr 
gantry, cables and hook block- If the unit hai 
air transported it will also be necessary to rai 
crane cab and install the cab door. 

b. Crane Cab Installation Refer to figure 4- 
in stall the canopy panel, windshield and ca 
as follows: 

(1) Slide the windshield in place and i 
using the wing nut locks located aroun 
windshield frame. 

(2) Place the canopy panel on top of the ci 
secure in place using the tension locks moun 
the inside of the cab. 

(3) Slide the door into the groove on the c 
and push the door forward to close. 

(4) Connect electrical leads and mount h; 
iic reservoir. 

c. Crane Boom Installation. 

(1) Secure the two boom sections toerethe 






Piffui-e 4 - 2 . Doom section aUadmciU. *'*’ 



WARNING: MAKE SURE CRIBBING IS SET 
ON FIRM GROUND TO AVOID 
UPSETTING OF BOOM, CAUSING 
injury to PERSONNEL AND 
damage to ATTACHMENT. 



STEP 1 . INSTALL BOOM FOOT PINS. 

STEP 2 INSTALL LOCKPLATES IN PIN SLOTS. 

STEP 3 ' INSTALL CAPSCREWS AND LOCKWASHERS. 








PINS AND 
COTTER PINS (2) 



install pins and cotter pins at upper spreader 
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Figure 4-0. Guy cables, gantry to 


mslaUaHon. 


tippet' spreader, 




figure 4-7. 



PINS AND 



P'if/iire ^-7. Quy cables, upper spreader 
to boom point, imallatimi. 


^oist Cable Reeving. 

CAUTION 

ibsolutely sure that there are no 
loops in the cables as they are un- 


boom. 

(2) Refer to figure 4-8 and reeve cable. Rec 
one end of the cable around the left side of the c< 

ter upper spreader sheave, around the top left gi 
try sheave. nmimH ... ts 





A la& ft A 





iffure U-9. Securing aible to drum, and gantry. 

in Hoist Line ReeviTig. 

Main hoist line reeving is shown in fig^ire 
le number of parts of line (from one to five) 


witliili Liic oiiuwii K/ii 

the machine crane cab. 

(2) Reeve the main hoist line to the main d 
and secure cable as shown in figure 4-9. 

(3) A single-part line is reeved over the ce 
boom point sheave, directly to a weighted hook, 
is dead-ended at the hook. A weighted hook muj 
used for single line operation, instead of a hook bl 

(4) A two-part line is reeved over the center t 
point sheave, around one hook block sheave, 
dead-ended at the boom point. 

(6) A three-part line is reeved over the left I 
point sheave, around a hook block sheave, arc 
the right boom point sheave, and dead-ended a1 
hook block. 

(6) A four-part line is reeved over the left t 
point sheave, around the left hook block she 
around the right boom point sheave, around 
right hook block sheave, and dead-ended at the b 
point. 

(7) A five-part line is reeved over the left I 
point sheave, around the left hook block she 
around the center boom point sheave, around 
right hook block sheave, around the right boom ^ 
sheave, and dead-ended at the hook block. 

(8) Operate main drum slowly and guide cal 
that it is distributed evenly on dium. 

h. A^igle Indicator. Position the boom s 
indicator and secure with four capacri 
lockwashers, and nuts as shown in figure 4-11. 

i. Angle Transducer. The angle transducer mu 
installed by direct and general support mainten 
personnel. 



UU I INOI/-\UU£.U D I U1 INUS.. I W 

GENERAL SUPPORT MAIN- 
TENANCE PERSONNEL. 

STEPl. POSITION BOOM ANGLE 
INDICATOR AS SHOWN. 

STEP 2. SECURE IN PLACE WITH BOLTS, 
LOCKWASHERS, AND NUTS. 
ANGLE 

angle indicator 



Section II. MOVEMENT TO A NEW WORKSITE 


General 

section will describe how to prepare the unit for 
jment to a new worksite. The carrier/crane can 
*iven under its own power, depending on road 
lations and distance. The unit can also be 
ally dismantled to allow for air shipment. 

Dismantling for Movement 

Outrigger and Float Pad. Store outrider and 
pads as follows: 

1) Retract hydraulic outrigger. 

2) Remove and store float pads. 

Utility Blade. Lock up utility blade as follows: 


(1) Swing the crane until the boom extend 
the boom cradle. See figure 4-13. Engage the 
lock as shown in figure 4-14. 

CAUTION 

Do not allow boom to rest on boom cradl 
at any ti me as the weight of the boom coul 
cause damage to the carrier radiator as 
sembly. 

(2) Lower boom into the boom cradle to 
eight inches from resting on cradle. 

(3) Using a chain secure the boom load cah 
hook block to the utility blade as showm in figur 
Take up slack on load cable and set drum bn 

d. C.rn.np. Rnnm. ^Air Shinmant). If the unit i: 
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FiffU7-e i-JS. Down accitred to blnde. 


2) Build up cribbing as shown in figure 4-3 and 
boom to rest on blocks. Insure boom is safely 

oned on cribbing and cribbing is securely 
ced on the ground. 

3) To remove load and boom hoist cables 
letely refer to paragraph 4-2 for appropriate 
actions. If the cables do not have to be 
letely removed follow instructions in sub- 
rraphs (4 and 6) below. 

4) Carefully remove and pack load cell. Operate 
drum slowly to take in load cable. Secure end of 
to drum with wire or rope. 

5) Remove the hook block and stow for 
lent. Operate load cable drum and take in load 
. Rpriirp HpAH..AnH nf nnhlp t.n drum with wirp or 


Remove cotter pins and foot pins. Drive carriei 
from cribbed up boom. Reinstall the foot p 
prevent loss during shipment. 

(8) If necessary for shipment, separate tl 
boom sections by removing the capscrews an 
shown in figure 4-2. 

e. Crane Cab. For air shipment it may be nec 
to remove the upper cab structure for clea 
Proceed as follows: 

(1) Slide cab door back and off of the roller 

(2) Unlock the tension latches shown in fig 
and remove the canopy. 

(3) Loosen the windshield lock nuts and i 
the windshield. Tighten the lock nuts enough ; 
thfev will not become loose and cret lost 


LOCK PIN 
HOUSING 
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Figure i-U. Swing lock engaged. 


moved for shipment. 

(2) Identify and tag parts that may be confused 
ith like parts upon arrival of unit at a new worksite. 

(3) Reinstall and securely tighten ail attaching 
irdware to prevent their loss during shipment. 


4-5. Relnstallatlon After Movement 

Refer to paragraph 4-2 for installation instn 
after movement to a new worksite. 


Section in. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT 
6, Tools and Equipment 4-7. Special Tools and Equipment 

K)l8, equipment and repair parts issued with and There are no special tools or test eauipment re 



Section IV. LUBRICATION INSTRUCTIONS 


General 

section contains lubrication instructions which 
only supplemental to those instructions con- 
id in lubrication orders LO5-3810-295-12-1, -2 and 

. Detailed Lubrication Information 

jeneral. Keep all lubricants in closed containers 
store in a clean, dry place, away from external 
. It is important to insure that no dust, dirt or 
r foreign material mixes with lubricants. Keep 
cation equipment clean and ready for use. 
Cleaning. Keep all external parts not requiring 
cation free of lubricant. Before lubricating the 


equipment, wipe lubrication fitting with a clea 
to remove any accumulation of grease and dir 
clean each lubrication point after lubricating 
prevent accumulation of grease and dirt. 

CAUTION 

Overlubrication may cause equipment f 
ure or damage to working parts. 

c. Lubyicaiion. Lubricate the equipment a 
trated and detailed in LO6-3810-295-12. 

d. The crankcase oil level must be c 
frequently, as oil consumption may increase. 

e. The oil may require changing more free 
than under warm weather conditions beca 
contamination by dilution and sludge formal 


Section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


. General 

section contains a table that will aid in 
jmatically performing preventive maintenance 
ks and services on the M320RT crane. The 
ces to be performed are listed in table 4-1. 
entive maintenance is performed so that defects 
be found before they result in malfunction or 
age to the equipment and to prevent possible 
y to personnel working with or around the 
pment. 

WARNING 

Stop equipment immediately if a defect is 
found that could result in damage to 
equipment or injury to personnel. 


4-12. Preventive Maintenance Checks 
Services 

Table 4-1 contains the checks and services 
performed by organizational personnel on s 
terly basis. The checks and services are prese; 
a manner that will enable more than one pe: 
work on the equipment without getting int 
others way. The last column in the table provr 
time (in tenths of hours) it should take to acco 
each check or service procedure. All defici 
whether discovered during operation or 
preventive maintenance, will be recorded 
38-760. This shall be done at the earliest p 
opportunity. 


Table i‘l. Organizational Preventive Maintenance Checks 
and Services 

Quarterly 

man-hours required: 


e 

lt«m to be Inapected 

Procedure 

w 

Time 


FUEL TANK 
Check level -- 

keep tank full. Check tank and connections for leaks. 

0.1 






three-eights of an inch above plates or to marker on case. In freezing weather run engine lor 

one hour after adding water. , 

Test specific gravity of battery solution and recharge or replace as required (see paragropn 

4-49). 

ENGINE OIL ^ ^ 

Check quality and quantity of oil. Add or change oil if necessary. Refer to paragraph 

OIL KILTER . . 

Check for leaks. If engine oil appears dirty, change filter as described in paragraph 4-z^. 

DRIVE BELTS 

Check for proper deflection and condition. Adjust or replace if necessary. 

HYDRAULIC FLUID RESERVOIR 

Check fluid and add, if necessary, as specified in LO6-3810-296-12. Every six months change 
hydraulic fluid. 

LIGHTS 

Check wiring and connections. Repair, if necessary, as described in paragraph 4-44. Check 
bulbs, replace if necessary. 

FIRE EXTINGUISHER 

Check seal. Replace or recharge unit if seal is broken. 

RAIN SHUTTERS 

Open before starting engine. Close after stopping engine. Lubricate with OE lubricant and oil 


ROLLER CIRCLE ASSEMBLY 

Inspect the roller circle for damage. Adjust or replace, if required, as described in paragraph 
4.?3. 

CAB ASSEMBLY 

Inspect cab for damage. Straighten out any bent or damaged sheet metal. Replace any cracked 
or broken glass. 

MASTER CYLINDERS 

Check hydraulic fluid level in cylinders. Replenish if necessary as described in L0&-3810-29&>12. 
Refer to paragraph 4-67 if brake lines require bleeding. 

HYDRAULIC LINES 

Check hydraulic lines for leaks and damaged fittings. Repair or replace as described in 
paragraph 4-67. 

BOOM 

Check boom for structural damage such as cracks or broken welds. 

UPPER SPREADER 

Check upper spreader for damage. Pay particular attention to the sheaves. Replace damaged 
sheaves. 

GANTRY 

Inspect for cracks, damaged sheaves and lack of lubricant. Repair or replace sheaves as 
described in paragraph 4-66. 

Lubricate in accordance with L06-3810-296-12. 

CABLES 

Inspect for frays, breala, or wear. Replace damaged cables as described in paragraph 4-65. 
Inspect cable clamps at dead end tighten or replace if necessary. 

HOOK BLOCK 


Inspect for cracks, damage or damaged rollers. Replace hook block as described in paragraph 
4-63. 


BOOM AND HOIST BRAKE BAND 

Check operation and adjust if necessary as described in paragraph 3-23. If lining is worn to 
DRU^oiuTCHES*^*^"**^ *^*'^*^ heads, replace as described In paragraph 4-70. 

Check operation and adjust if necessary. If linings are worn to within one-sixteenth of an inch 
at rivets head, refer the equipment to direct and general support maintenance for lining 
replacement. ® 

CONTROL AND LEVERS 

While crane is running, operate all controls and levers. Refer to the anDrom-lArp 




GAUGES 


0 .: 


While crane enjcine is running observe all gauges for the following normal readings: 
Coolant temperature 160® to 200®F. 

Engine oil pressure 46 psi (max) 

Engine oil temperature 220®F. 

Voltmeter See paragraph 2-2b. 

Tachometer 2400 rpm (max) 


Section VI. TROUBLESHOOTING 


General 

Phis section provides information useful in 
^ing, isolating and correcting unsatisfactory 
tion of the crane and its components. 

Croubles isolated that are beyond the repair 
dlities of organizational maintenance shall be 
ted to direct and general support maintenance. 


4-14. Troubleshooting Chart 

The troubleshooting chart, Table 4-3, lists p 
malfunctions, tests or inspection to determine 
of malfunction and corrective actions to be 
Perform the tests/inspections and corrective i 
in the order that they are listed. 


Table -4*2. Troub/eehootiriff Chari 

UNCTION — 

TEST OR INSPECTION 

CORRECTIVE ACTION 

ENGINE will 'sot CRANK 

Step 1. Check to see if battery is discharged and eleclyte level is low. 

Fill battery cell to three-fourths of an inch above baffle plates. Recharge bs 
Step 2. Check battery cables and ignition wiring for breaks, loose connections or corr 
Clean battery terminals. Replace damaged battery cables. Replace or repai 
damaged ignition wiring. 

Step 3. Check to see if starter relay is engaging flywheel when starter button is depre: 
spinning or clicking sound indicates a faulty relay. 

Replace starter relay as described in paragraph 4-40. 

ENGINE CRANKS, BUT TOO SLOW TO START 

Step 1. Check battery for insufficient charge. 

Recharge battery as described in paragraph 3-15. 

Step 2. Loose battery or starter cable connections. 

Tighten or replace cable connections. 

ENGINE CRANKS, BUT DOES NOT START 
Step 1. Check fuel tank level. 

Refill fuel tank. 

Step 2. Check air cleaner and air intake lines for damage, clogging or obstructions. 

Clean lines and service air cleaner as described in paragraph 3-11. 

Step 3. Check fuel filter for dirty element or clogged lines. 

Service fuel filter as described in paragraph 8-8. 

Step 4. Check fuel pump, and iryector for faulty operation. 

To repair fuel pump and injectors refer defects to direct and general supf 
maintenance personnel. 

Step 5. In cold weather check the cold weather starting aid for proper operation. 

Renlace damaae cable controls. Clean clocrcred lines and replace faulty cart; 
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ENGINE OVERHEATS 

Step 1- Check coolant level. 


Step 2 . 
Step 3. 


Step 4. 


Step 6. 


Step 6. 


6 . 


6 . 


7. 


8 . 


9. 


2CK cooiaiiu level. i i , 

Add water to radiator iflevelis low. Determine cause of low coolant le^ 
or service. (See steps 2 through 4.) 

Check fan and water pump V-belt tension. 

Adjust V-belt tension as described in paragraph 4-39. j u 

Check radiator and coolant, as coolant may be excessively dirty and ractl 

. UQ11 

Drain and flush radiator as described in paragi’aph d-J1. 

Check hoses for leaks or a collapsed condition. 

Replace damaged hoses (see paragraph 4-37). 

Remove and test the thermostat as described in paragraph 4-36. 

Replace defective thermostat. 

Remove and check water pump for damaged parts or a defective impoll 
Replace defective pump. 

ENGINE FAILS TO REACH OPERATING TEMPERATURE 

Step 1. Thermostat may be stuck open or removed from vehicle. Remove thermi 
and check thermostat. 

Replace defective thermostat (see paragraph 4-36). 

Step 2. Check for excessive leakage at the thermostat seals. 

Replace thermostat seals, as described in paragraph 4-36. 

LOW OIL PRESSURE 

Step 1. Check for leaks in oil lines. 

Replace damaged parts and/or tighten loose connections. 

Check quality of oil. If oil is dirty, oil filter may be clogged. 

Drain oil and change filter as described in paragraph 
Check oil viscosity. If oil is too thin it will cause low oil pressure. 

Refer to L06-3810-296-I2 for proper grade of oil. Drain and refill crat 
correct oil as described in paragraph 
HIGH OIL PRESSURE 

Step 1. Check oil viscosity. If oil is too thick it will cause high oil pressure. 
Refer to L06-3810-296-12-1. 

Step 2. Check for defective oil gag^ by connecting an external test gage or by repl 
dash panel. 

Replace defective gage as described in paragraph 4-43. 

BATTERIES DISCHARGE WITH ENGINE RUNNING 

Step 1. Check electrical connections for loose or broken wires. 

Repair broken wires, tighten loose connections. 

Check to see if alternator V-belt is loose or broken. 

Adjust V-belt tension if loose. Replace broken belt. 

Check to see if alternator brushes are excessively worn. 

Replace worn brushes. 

Check to see if alternator is charging with proper voltage applied. 
Replace a defective alternator. 

EXCESSIVE OIL CONSUMPTION 

Step 1. Check all oil lines, filter and oil pan for oil leaks. 

Replace defective oil lines, tighten loose connections. Refer leaking oil 
sunnort 


Step 2. 
Step 3. 


Step 2. 
Step 3. 
Step 4. 


Step 2. Check to see if proper fuel is being used. 

Fill fuel tank with proper fuel. 

Step 3. Check to see if connecting rod bearings or main bearings are damaged. 
Report condition to direct support maintenance for repair. 

DUGH OR ERRATIC ENGINE IDLING 

Step 1. Check to see if intake manifolds is leaking. 

Refer to direct support maintenance for defective manifold replacement. 
Step 2. Check to see if air cleaner is dirty. 

Clean dirty air cleaner. 

J^GINE STALLS INTERMITTENTLY AT FULL LOADS 
Step 1. Check to see if air cleaner is dirty. 

Clean dirty air cleaner. 

Step 2. Check to see if fuel filters are dirty. 

Replace dirty fuel filter elements. 

Step 3. Check to see if fuel pump is faulty. 

Replace faulty fuel pump. 

MGINE “CUTS OUT” SUDDENLY 

Step 1. Check all fuel lines for restriction. 

Replace defective fuel line. 

Step 2. Check fuel and fuel tank for dirt. 

Drain and refill fuel tank with clean fuel. 

Step 3. Check to see if fuel pump is faulty. 

Replace defective fuel pump. 

[GHTS FAIL 

3tep 1. Check for burned out lamps. 

. Replace defective lamps (see paragraph 4-43). 

Step 2. Break in wiring. 

Splice or replace defective wiring (see paragraph 4-44). 

Step 3. Check for defective switch. 

Replace damaged switch (see paragraph 4-43). 

EVOLVING FRAME WILL NOT SWING 
Step 1. See if swing lock is engaged. 

Disengage swing lock. 

Step 2. See if swing brake is engaged. 

Disengage swing brake. 

Step 3. Check swing clutch adjustment. 

Adjust swing clutch as described in paragraph 3-24. 
aANE WILL NOT LIFT RATED CAPACITY 
Step 1. Check drum clutch adjustment. 

Adjust dutch as described in paragraph 3-22. 

Step 2. CJheck hydraulic system fluid level. 

Add fluid and bleed system as required. 

OOM. WILL NOT RAISE 

Step 1. Check boom hoist clutch adjustment. 

Adjust boom hoist clutch as described in paragraph 3-23. 

Step 2. Check hydraulic system fluid level. 

Add fluid and bleed system as required. 
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CORRECTIVE ACTION 

18. BOOM WILL NOT LOWER 

Step 1. Check to see if boom hoist safety pawl is engaged or out of adjustment. 

Disengage safety pawl or adjust as described in paragraph 4-76. 

Step 2. Check to see if boom hoist brake drum is out of adjustment. 

Adjust as described in paragraph 3-23. 

19. LEVER OR PEDAL OPERATION EXCESSIVE OR SPORATIC 

Step 1. Check lever or pedal adjustment. 

Adjust lever or pedal as described in paragraph 3-28. 

Step 2. Check hydraulic system fluid level. 

Add fluid and bleed system as required. 


Section VII. RADIO INTERFERENCE SUPPRESSION 


4-15. General 

а. The term “radio interference” as used in this 
manual applies to those electrical disturbances in 
the radio frequency range, which are generated by 
the M320RT crane/carrier, and which may interfere 
with the proper operation of nearby radio receivers 
or other electronic equipment. 

б. Essentially, suppression is attained by providing 
a low resistance path to ground for stray current. 


The methods used include shielding the i 
high frequency wires, grounding to the 
bonding straps and the use of civpi 
resistors in electrical circuits. 

4-16. Radio Interference Suppresc 
ponents 

Figure 4*16 illustrates the primaiy nic 
ence suppression components utiliz 
M320RT truck crane. 


REMOVE ATTACHING 
HARDWARE 

INTERNAL-EXTERNAL 
WASHERS 


as requirea. itepiacemenL oi components usea visual inspection oi uunuing straps aiiu a iiiecii 

»cific motors, fans and etc., are covered in the check, insuring that external and internal Mvt 

■ of the component. are sufficiently tight to provide a good g 

connection. 


Section VIII. MAINTENANCE OF THE ENGINE ASSEMBLY 


General 

section covers the engine components and 
lories and the applicable maintenance func- 
that are the responsibility of organizational 
.enance. 

Crane Engine 

'eney'al. The crane en^ne provides power for: 
)om and hoist drums, rotating the crane and, 
gh the alternate, DC current for the cranes 
ical requirements. 


b. In^eciioyi. It is the responsibility of org 
tional maintenance personnel to inspect the < 
assembly for oil, fuel and coolant leaks. Ch« 
tubes, hoses, connections and fittings. Insped 
belts for frays or breaks. Inspect for any othei 
of damage or excessive wear to the engine or i 
accessories. Refer to the appropriate sections 
chapter for repair or replacement instructions 
appropriate instructions are not contained i 
chapter report the malfunction or damage to 
and general support maintenance personr 
correction. 


Section IX. MAINTENANCE OF THE ENGINE LUBRICATION SYSTEM 


General 

ingine crankcase provides a reservoir for the 
e lubricating oil. A drain plug is located on the 
m of the oil pan. The oil pump provides the 
r pressure to keep oil at all internal engine 
3, requiring lubrication, during engine opera- 
The oil cooler maintains proper oil operating 
srature. Before the oil is pumped to the various 
e parts, sludge and sediment is removed as it 
s through the oil filter. A filler tube is provided 
iplenishing the oil and a dipstick for checking 
il level. Gages and sending units indicate oil 
ting pressure and temperature to the operator. 

Oil Filter 

:. 4-16 

NOTE 

Vlways shutdown engine several minutes 
»efore checking oil level to allow oil in 
sngine to return to crankcase. 

nspection ayid Service. Inspect and service the 
ter and system as follows: 


appears excessively dirty, it should be chani 
described in 4-226 

(2) Inspect oil lines and filter housing for < 
leaks or other damage. 

b. Removal. If the oil filter is to be removed 
should be changed. Change oil, remove and 
semble oil filter as follows: 

NOTE 

In cold ambient temperatures it is recori 

mended that the engine be run for a whi 

to warm oil before draining. 

(1) Provide a suitable container, remove > 
drain plug (23) and drain oil. Allow oil to 
completely and reinstall drain plug. 

(2) Remove drain plug (6) and drain 
housing oil into a container of sufficient capi 

(3) Remove four screws (1), washers ( 
lockwashers (3) to remove oil filter assembly, 

c. Disassembly. 

(1) Unscrew stud (4) and washer (6) to i 
shell (7). Remove and discard element (8). R 
and discard gasket (9). 



1 Capscrew 

2 Washer 

5 Lockwasher 
4 Stud 

6 Washer 

6 Drain plus 

7 Shell 

8 Element 

9 Gasket 

10 Nut 

11 Retainer 

12 Gasket 


13 Washer 

14 Spring 
16 Screw 

16 Retainer 

17 Spring 

18 Valve 

19 Pipe plug 

20 Adapter 

21 Gasket 

22 Dipstick 

23 Elram plug 


Figure U-16. Oi7 y?fter, exploded view. 


d. Cleaning a>irf Inspection. 

(1) Clean all metallic parts with an approved 
cleaning solvent (Fed. Spec. P-D-680). 

(2) Inspect springs for damage or loss of 
resiliency. Inspect all other parts for cracks or other 


as follows: 

(1) Insert stud (4) with washer (B) throi 
(7). Install spring (14)> washer (13), a new ga: 
retainer (11) and secure with nut (10). 


/e\\ 


(1) Secure oil filter assembly to engine block with around oil pan drain plug and oil filter a 

screws (1), washers (2) and lockwashers (3). Shutdown engine, wait a few minutes, and 

(2) Insure the oil pan drain plug has been level. Replenish if necessary. 


Section X. MAINTENANCE OF EXHAUST SYSTEM 


3. General 

i crane muffler is mounted on top of the crane 
:ine compartment. It is shielded by a guard to 
tect operators and crews from bums. 

4. Exhaust Pipes and Muffler 

WARNING 

Allow sufficient time after engine has been 


shutdown for muffler and pipes to ( 
before attempting to work on exha 
system. 

a. Removal. Refer to figure 4-17, and rer 
muffler and exhaust pipes as follows: 

(1) Remove guard (3) by removing caps 
and lock washers (2). 
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id clamps (7). 

(3) Remove capscrews (8) and lock washers (9) to 
‘move muffler (10) and exhaust pipe (11). 

(4) If flange (14) or gasket (15) is damaged and 
ieds to be replaced, do so by removing nuts (12) and 
ck washers (13). Remove any studs (16) that are 
imaged. 

b. Inspection. Insjiect all parts for breaks and 
•acks. Inspect mufflei’ and pipe for holes or metal 
’ear. Inspect clamps and mounting hardware for 
amage. 


pipe as follows: 

■ (1) Install any studs (16) that hav 
removed. Replace gasket (16) if it was 
Secure flange (14) in place using nuts (12) $ 
washers (13). 

(2) Install muffler (10) and secure with ca 
(8) and lock washers (9). Install the exhaust ] 
between muffler (10) and flange (14). Install 
(6) and clamps (7) using nuts (4) and lock was' 

(3) Install guard (3) and secure in pla 
capscrews (1) and lock washers (2). 


Section XI. MAINTENANCE OF ENGINE CLUTCH 

-25. Engine Clutch Adjustment the worm shaft. The clutch is controlled by 

a. General. Tho engine clutch assembly engages operators cab (see fig. 4-18). 

nd disengages the diive torque from the engine to 







(1) Disengage clutch lever. 

(2) Remove hand hole cover and rotate 
shaft until adjusting lock pin can be reached th 
hand hole. 

{3) Attach a pull-spring to clutch lever as 
in figure 4-18. 

(4) Pull adjusting lock pin out and turn adj 
yoke to the right (clockwise) until it requires 4; 
lbs. pull on clutch lever to engage clutch. 

(6) Continue to turn yoke, slowly, until tl 
pin engages the next hole In the floating plal 

(6) Remove spring scale and reinstall har 
cover. 


Figure Jf-W. pJngine clutch adjustment (sheet 2 qf S). 


Section XII. MAINTENANCE OF THE FUEL SYSTEM 


. General 

fuel system consists of the fuel tank, injectors, 
manifolds, fuel pump, filter, strainer and tank. 
Idition there is a cold weather starting aid and a 
1 primer pump. The fuel pump draws fuel from 
ank, through the filter and strainer and delivers 
tder controlled pressure to the injectors. The 
tors spray the correct amount of fuel into the 
)ustion chambers. 

WARNING 

Always avoid smoking, creating sparks or 
working near open flame when servicing 
the fuel system. 

. Fuel Filter 


gasket (9) and element (10). 

(4) Remove retaining ring (12) and see 
Remove and discard seal (14). Remove seat (1 
spring (16). 

(5) Further disassemble filter as shown in 
4-19, only to the point required for replacem 
damaged parts. 

6. Cleaning and Inspection. 

(1) Wash shell (1 1) with diesel fuel or an ap! 
cleaning solvent and dry thoroughly. If co’ 
appears excessively dirty or clogged remove 
clean by flushing fuel through the fuel line y 

(2) Inspect the shell (11) for cracks. Insp< 
head (6) for damage orclogged ports. Inspect al 
Darts for damaee or excessive wear. 


(5) To start engine it will probably be necessary 
jse the hand piiming pump located in the engine 
npartmunt. 

(8) Start engine and check for fuel leaks around 
or and connecting fuel lines. 



1 Capscrew 

2 Lockwasher 

3 Nut 

4 Drain cock 

5 Pipe plug 

8 Cover assembly 

7 Screw 

8 Gasket 

9 Gasket 

10 Element 

11 Shell assembly 

12 Retaining ring 

13 Seat 

14 Seal 
16 Seat 
16 Spring 
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Figure i-l9. F uel filter assembly, exploded vieio. 


28. Fuel Strainer 

Fig. 4-20 


shown in figure 4-20 only to the point requii 
replace of damaged parts. 
b. Cleaning ami Inspection. 

(1) Wash shell (12) and springdl) with die, 
and dry thoroughly. If cover assembly (5) a 
excessively dirty or clogged remove and cl( 
flushing fuel through tiie fuel line ports. 

(2) Inspect shell (12) for cracks. ins})ec 
assembly (B) for damage or clogged parts. Insj 
other parts for damage or excessive wear. 



1 Capscrew 

2 Lockwashev 

3 Nut 

4 Drain cock 

6 Cover assembly 
6 Bolt 



^4 


J) Install spnng (11) into shell (12) install a new 
snt (10) and gasket (9). Use care to avoid 
ging gasket (9) and so’ew shell onto cover 
ibly (5). 

I) Reconnect the fuel lines to cover assembly 
lose drain cock (4). 

I) To start engine it will probably be necessary 
‘ the hand priming pump located just ahead of 
jel strainer. Start engine and check for fuel 
around strainer and connecting fuel lines. 



I TAG 


luei ue useu. iveepnig tiic unim luii ua un 
possible will help eliminate water condensat 

b. Drain. If it appears that there is water in t 
it will be necessary to drain the fuel tank. R 
figure 4-21 and open the drain valve. Pro 
suitable container to drain the fuel into. 

c. Filler Screen. Pull the fillerscreen outof tl 
and check for dirt that may be on sere 
necessary, remove the screen and wash it in 
fuel. 


Figure Fwrf tank service. 





nerai The starting aid (fig. 4-23) is used to help 
ie crane engine during cold weather opera- 
Qnder normal conditions or even in cold 
r, if the crane has not been started for awhile, 
nd priming pump should be tried first, 
ly the starting aid consists of a cylinder filled 
essunzed ethyl ether, a dispensing valve and 
linkage required to properly dispense the 
quantity of ether. 

WARNING 

e ethyl ether contained in the starting 
I cylinder is a potentially dangerous 
bstance. Keep the cylinder away from 
at, sparks or open flame. Avoid breathing 
pors or contact of skin with ether. 

Under Replacement Refer to figure 4-23 and 
the cylinder as follows: 

Loosen wing nuts on clamp (11) and unscrew 
r (12). 

If cylinder is not to be replaced immediately 
irotectivc cap on to valve (10) to prevent dirt or 
om entering valve. 

Install a new cylinder and tighten wing nuts 

tip. 

Activate control knob (4) to test unit, if 
iry, remove fitting (7) from engine to see if 
is being ejected. 

moval and Disnsaembly. Refer to figure 4-23 to 
5 and disassemble the starting aid as follows: 
Remove the cylinder as described in para- 
4-31 band install protective cap on valve (10). 

To replace defective valve (10) remove 
jws (1), lockwashers (2) and nuts (3). Loosen 
rew (9) and remove knob (4) and cable (6). 
Remove tube (6) and fittings (7 and 8) as 
‘d for repair or removal of valve (10). 

To remove clamp (11) remove the nuts and 
•s attaching it to bracket (16). Remove 
3WS (13) and lockwashers to remove bracket 

eaning, Inspectioyi and Repair. 

Wipe clean the cable (6) and the outside of the 
LO). Wipe or using a metal brush clean any dirt 
hat could interfere with the operation of the 
g aid. 

Inspect the cable (5) for damage. Inspect the 
or damage and operate the lever on the valve 
checkins: for a smooth oneration. Insoeet 


removed, but do not tighten. 

(3) Install fittings (7 and 8) and tul)e (6). 
cable (5) and knob (4) through guide on valve ( 
secure hooked end of cable onto valve lever. 

(4) Adjust cable (6) so that when knob (4) i 
out the lever on bottom of valve is fully ac 
Tighten set screw. 

(6) Remove protective cap from valve an 
in cylinder (12). Tighten \ving nuts on clamp 
secure cylinder in place. 

4-32. Throttle Control Linkage 

a. General. The throttle control linkage (fi 
and 4-25) enables the operator to control tlic 
idle speed. A control stand and throttle level- 
in the crane cab is connected by a cab 
associated linkage to the engine speed gc 
located in the engine compartment. The t 
lever travels from low to high idle in an appro 
100 degi'eo arc. 

b. Removal and DiBUHHembly. Refer to f’lfti 
and disassemble the throttle control linkage 
the point required for replacement, rej; 
adjustment. 

c. Cleaning, hinpection and Repair. 

(1) Clean any excess oil or diit from the 
linkage with a clean cloth or if nocesary a wire 

(2) Inspect all pa^t.s of the throttle for daj 
excessive wear. Insp)ect all hardware for 1 
missing parts. Inspect cable to insure it is s 
mounted and connected to the speed govei-i 
throttle operating lever (22, fig. 4-24). 

(3) Repair of throttle linkage is lini 
replacement of defective parts and ad^justi 
cable (34) or throttle lever. 

d. Reassembly and Installation. Refer to fig 
and reassemble the throttle linkage as folio 

(1) Reassemble all parts of throttle as 
except for cable (34), cable mounting hardw. 
throttle cover (24). 

(2) Line the lever (13) straight up, vertic 
lever (22) straight across horizontally. Tig! 
screw (19). 

(3) Push the throttle lever foi’ward (aw 
operator) to low idle. Attach cable (34) to 
forward hole (see fig. 4-26) on lever (22) \vit 
(20) and cotter pin (21). Secure cable in pla 


1 Capscrew 

2 Lockwasher 

3 Nut 

4 Knok 
5Cabie 

a 'T.tka 


9 Set screw 

10 V^ve 

11 Clamp 

12 Cylinder 

13 Capscrew 

I^InvflnhAr 




Dlcro. MUJUil UVJIN|^WL ICINOt'-'IN 

SETSCREW SO THAT LEVER 
WILL HOLD FIRM IN ANY 
DESIRED POSITION. 


THROTTLE LEVER 



Figure i-2S. ThrotUe eanirol linkage aci^tment 



1 Hoee clamp 

2 Elbow 

3 Tube 
■I Hose 

5 Wing nut 

6 CHI cup 

7 Element 

8 Inner cup 

9 Precleaner 
10 Screw 


11 Body 

12 Capscrew 

13 Nut cage 

14 

16 Screw 

16 Nut 

17 Band 

18 Capscrew 

19 Lockwasher 

20 Adapter 


Fiffure Air cteaner aseembly. 




ove body (11). 

(4) If required for replacement remove screws 
, nut cages (13) and strap (14). Remove screw(16), 
(16) and band (17). To replace a damaged adapter 
, remove screws (18) and lockwashers (19). 
Cleanbm, Inspection and Repair. 

(1) Clean all metallic parts, carefully and 
roughly with an approved cleaning solvent such 
^ed. Spec. PD'680. In addition, clean preeleaner (9) 
I body (11) using compressed air. It is important 
t the air cleaner assembly is cleaned thoroughly 
proper engine operation. 

(2) Inspect hose (4), tube (3) and elbow (2) for 
cks, frays or other damage. Inspect precleaner (9), 


(1) secure aaapier i.o engine wiin scre\ 
and lockwashers (19). If strap (14) has been rem 
install, using screws (12) and nut cages (13). 

(2) Slide band (17) onto body (11) and ti, 
screws (16) and nuts (16). Place body (11) into 
(14) and tighten screw (10). 

(3) Place element (7) and inner cup (8) into( 
(6). Fill cup with clean engine oil to level ma 
specified in LOB-3810-296'12-2. Carefully line c 
with body (11) and secure in place by tighten! 
wing nuts (6). 

(4) Install precleaner (9). Secure hose (4), ti 
and elbow (2) between air cleaner and engine 
hose clamps (1). 


Section XIV. MAINTENANCE OF COOLING SYSTEM 


'S. General 

prevent engine parts ft'om damage due to 
lessive heat a cooling system is required. The 
,ne cooling system consists of the radiator, fan, 
tor pump, thermostat and hoses. 

WARNING 

To prevent skin burns from hot coolant, let 
engine cool before working on cooling 
system. 

16. Thermostat Test and Replacement 

Fig. 4'27 

i. Removal. Remove the thermostat as follows: 

(1) Drain cooling system as described in para- 
aph 3-14. 

(2) Remove hose clamps and hoses as shown in 
ure 4-27. Remove thermostat housing and discard 
using gasket. 

». Test. Test the thermostat for proper operation by 
spending it and a thermometer in a container of 
ter. Heat the water. When the thermometer 
licates between 160°F. and 165“F., the thermostat 
Duld begin to open. It should be fully open when 
5 temperature has risen to between 18B“P. and 
)®F. Remove the thermostat from the water when 


it is fully open. The cool suirounding air shoul 
cause the thermo.stat to close rapidly. Repl 
defective thermostat. 

c. Replacement and Installation. 

(1) Install the thermostat into engine he 
Install new gasket and apply gasket sealer, Rei 
gasket housing, hose and clamps. 

(2) Pill the cooling system with cooU 
described in paragj'aph 3-14. 

4-37. Hose and Fan Replacement 

Fig, 4-28 

a. Drain cooling system as described in parg 
3-14. 

b. Refer to figure 4-28 and remove hose clam 
defective hoses. 

c. Replace hoses and secure with hose clan 

d. Refer to paragraph 3-14 and refill c 
system. 

e. Remove fan guard screws and fan guard. 1 
alternator adjustment bracket and remove V 
Remove fan capscrews and fan blade. 

f. Replace fan blade as required and secure i: 
with fan capscrews. Install and secure fan 
using fan guard capscrews. 




Fifflire i-28. Hoses awl fan i'emovui 


Section XV. MAINTENANCE OF ENGINE ELECTRICAL SYSTEM 


4-38. General 

The engine electiical system operates off of two 
12- volt batteries connected in series which provides a 
24-volt power source. In addition to the batteries, the 
system consists of an alternator with an internal 
voltage regulator, polarity relay, starter, radio 
suppression components as described in paragraph 
4-16, sending units and gages, and other minor 
components as shown on figure 1-8. A battery 
disconnect switch is provided on the side of the 


personnel from tampering with the crant 
controls. 

WARNING 

Always place battery disconnect swi 
OFF position when working on ele( 
system. 

4-39. Atternator and Belt 

a. General The alternator is a twin 
24-volt, 60-ampere type with solid state 
mounted rectifiers. It is desiened for usi 




itii it starts. Wlien the engine starts, the staiter 
Dtor automatically disengages. 

CAUTION 

Never crank the engine for more than 30 
consecutive seconds with the starter motor. 

If this does not start the motor, wait at least 
one minute before tiying again. 

NOTE 

Turn batteiy disconnect switch on when 
checking voltage on at starting motor 
battery terminal. 

b. Motor and Solenoid Test. Before removing the 
otor make the following tests. Check tlie batteries 
I make sure that the batteries are in good condition, 
ispcct all starting motor wiring for frayed insula- 
on or other damage. Replace or repair damaged 
iring. Inspect all connections to the starting motor, 
)lenoid, magnetic switches, ignition switch, start 
jshbutton, and batteiy, including all gi-ound 
)nnections. Clean, tighten or I'eplacc any defective 
)nnections. If the trouble is not found, connect 
imper wire around any switch or solenoid suspected 
[ being defective. If the system functions properly 
sing this metliod, replace the defective item. If none 
f the above isolates the trouble, check the starting 
jotor batteiy terminal, using a voltmeter adjusted 
)rdc operation, and measure the battery voltage. If 
oltage is 22 to 2^1 volts, replace the starting motor. 

c. Solenoid Replacement. Refer to figure 4-30 and 
2 place solenoid as follows: 

(1) Make sure battery disconnect switch is in the 
iFF position. 

(2) Disconnect electrical leads. Tape and mark 
jads to aid in reconnecting lead to coirect terminal. 

(3) Remove solenoid mounting capscrews and 
amove solenoid. 

(4) Install new solenoid and secure with 
apscrew. Reconnect electrical leads. 

d. StaHing Motor Replacement. Refer to fig^urc 4-30 
nd replace starting motor as follows: 

(1) Make sure battery disconnect switch is in the 
iFF position. 

(2) Disconnect electrical leads. Tape and mark 
jads to insure reconnecting each lead to coirect 
srminal. 


ELECTRICAL 

LEAD 



(TA( 


Figure Ji-30. Siiuting motor ami solenoid ivpiacet 


e. Starting Motor Brushes Replacement. 
starling motor brushes as shown on figure '1 

f StaHing Solenoid Replacement. Replace 
solenoid as shown on figure 4-32. 

4-41. Radio Suppression Componen 
placement 

Refer to paragi’aph 4-17 for replacement 
interference components. 



?1. MAKE SURE BATTERY DISCONNECT 
SWITCH IS IN THE OFF POSITION. 

P2. REMOVE END FRAME SCREWS AND 
PULL END FRAME FROM STARTER 
ASSEMBLY. 

P3. INSPECT BRUSHES, IF EXCESSIVE- 
LYWORN, REPLACE. 

P4. REMOVE SCREW SECURING BRUSH, 
LIFT SPRING, REMOVE BRUSH 
AND REPLACE. 

{TA033004) 

Figure i-.U. Sta)ii)iy motor hrmh repUiccment. 



STEP 1 . TAG AND REMOVE ELECTR 
CAL LEADS. 

STEP 2. REMOVE MOUNTING HARI 
WARE AND LIFT SOLENOK 
OFF STARTER. 

(TA03: 


Figw'i} i-HH. Starling rcnnmd and instaUnlio-, 


Section XVI. MAINTENANCE OF CRANE ELECTRICAL SYSTEM 


I General. 

crane electrical system operates off the 24- 
powor supply described in paragraph 4-38. 
? system consists primarily of the control panel 
associated, knobs, switches, indicator lights 
gages. Also crane running lights, spot lights, 
trouble light. The crane electrical system also 
ades the wiring and components that make up 
Load/Movement Safety Device shown on fi- 
e 1-9. 


4-43. Control Panel, Switches, Gages 
Lights 

NOTE 

The switches, gages and lights 
are described in paragraph 2-26. 
a. Test. Start crane engine and operate all 
and electrical controls while checking for p 
operation. 

WARNING 

Prior to peiforming maintenance on an; 



1 Screw 12 Switch 23 Screw 

2 Lamp 13 Switch 2-1 Ciicuit breaker 

3 Light 14 Indicator 26 Screw 

4 Light 16 Switch 26 Terminal boai-d 

B Lamp 16 Indicator 27 Grommet 

6 Screw 17 Indicator 28 Grommet 

7 Switch 18 Indicator 29 Bracket 

8 Screw 19 Indicator 30 Lamp 

9 Screw 20 Screw 31 Panel 

10 Lever 21 Lockwasher 

11 Switch 22 Screw 

Piffutv iSS. hinlniment panel aanemhly - exploded vJcit'. 









1 Sci*cw 

2 Loclovushcr 

3 Nut 

'I Dome light nssembly 

5 Leus 

6 Gasket 

7 Lamp 

8 Socket 

9 Lead 

FiffureJi-S5. Do»fe liolit (mmuhly. 

4-46. Horn Switch units can be tested by removing unit ft 

a. Gerwrai The horn is provided to warn per- immersing in a pan of watei 

sonnel working near crane of crane movement temperature exceeding high temperati 

which could endanger their safety. ble for unit (226®?. for the water and 

b. Replaceirwnt Refer to figure 4-37, remove jam sending unit does not sh 

nuts and replace defective switch and/or wiring. temperature on gage or activate war 

A A-f c 11-4 replace unit. 

4-47. bonaing units Replacement. Drain oil or water bel 

a. General. Temperature sending units send sending unit being replaced. Disconnec 

electrical signals to gages and lights located on lead or tube from unit and replace vs 



1 Screw 

2 Rim 
SQip 

4 Lamp 

5 Connector 

6 Connector 

7 Screw 

8 Lockwasher 

9 Nut 
10 Mount 


U Screw 

12 Lockwoshor 

13 Screw 

14 Handle 

16 Handle 
10 Screw 

17 Trigtfer 

18 Retaining ring 

19 Connector 

20 Cable 


21 Screw 

22 Lockwashcr 

23 Nut 

24 Bracket 

26 Reel 
20 Screw 

27 Lockwasher 

28 Nut 


Fiffure Trouble light assembly. 


Battery Cables 


tt. Semce. Service battery cables as follows: 

/i\ m 1 < . . 


frayed insulation, or damaged cables. 

(3) Coat cable leads and terminals w 



STEP 1 . REMOVE JAM NUTS. 
STEP 2. REMOVE HORN SWITCH. 
STEPS. REMOVE WIRING. 


(TA.033010) 


Fiffure i-S?. Horn switcfi aHnembly. 


M9. Batteries 

Fig. 4-38 
a. Test, 

(1) Fill cells to bottom of square or 3/8 inch 
above separators with sulfuric acid of 1.280 ± 0.006 
specific gravity at 70®F. Battery and acid must be 
at a temperature above 6(fF., but preferably not 
above 100®F. Let battery stand JIO minutes after 
filling, then, check electrolyte specific gravity of 
each cell, correcting readings to 77*F. by using 
rM9-6140-200-12. 

(2) The battery is now ready for use unless 
one or more of the following conditions exist: The 
specific gravity is below 1.250 after the 30 minute 
stand; the battery will not be used within 12 
hours after filling; or the battery is going into 
service in temperature below O^F. If one or more 


be used if available, but constant potential 
used if temperature is controlled below 1 
interrupted charging. 

b. Replacement. Make sure battery di; 
switch (11) is in OFF position. Refer to fig 
and replace batteries as follows: 

(1) Release latch (7) and remove cover 

(2) Disconnect battery cables. 

(3) Remove wing nuts (12) washers 
retainer (16). Remove batteries (16). 

(4) Remove pipe cap (20) and wash ^ 
with water. Dry thoroughly. 

(6) Replace fully charged batteries (161 

(6) Screw pipe cap (20) on nipple (21). 1 
bolts (14), lockwashers (13) retainer (15) a 
nuts (12). 

(7) Reconnect battery cables as shm 




Figure iSS. Battery cable connection. 


4-50. Battery Box Replacement 

parts of the battery box assembly. 


Section XVII. MAINTENANCE OF PROPELLER SHAFT 


4-51. Propeller Shaft 


b. Service. Lubricate the propel) 

SOnbed in T.AK-QQin_OQc 10 


tTA033013> 


1 Bok 

2 Lockwasher 

3 Nut 

4 Flange 
6 Flanee 


11 Cross journal 

12 Lubrication fitting 

13 Yoke 

14 Cap 




1-53. Glass Replacement 

a. Removal. Replace glass if cracked or broken, as 
'ollows: 

(1) Place masking tape over glass to prevent 
small bits of glass from flying. Break out remaining 
glass. 


(2) Moisten weatherstrip with soapy \ 

(3) Position new glass in weatherstr 
lower comer of window frame. 

(4) Using a tool as shown in figure 4- 
around window frame locking glass into ph 
using excessive force. 


RUBBER 

WEATHERSTRIPPING 



(T>s 

Figure 4-41. Window and weatherstripping, installation. 


4-54. Operators Seat 

a. Removal. Refer to figure 4-42 and remove 
capscrews (1), lockwashers (2) and nuts (3) to remove 


c. Repair. Repair is limited to the repR 
defective parts. 

d. Reassembly and Installation. Refer to 
and reassembly as reauired. Position seat 



clog and limit air flow. 

(3) Repair heater, hoses and air duct 
replacing any defective parts and tightening 
hose and air duct connections. 

d. Reassembly and Installation. Refer to fij 
4-43 and 4-44 and reassemble the heater, hoses 
air ducts as required. Tighten ail hose c 
connections. Close drain cocks and refill co 
system as described in paragraph 3-14. 



If the heater or any heater hoses have to be 
removed, open drain cocks on heater as- 
sembly to drain coolant to level below 
heater. 

Removal Refer to figures 443 and 4-44 and 
we any damaged or defective parts. 

Inspection, Cleaning and Repair. 


1 Screw 

2 Lockwasher 


8 Hose 

9 Nipple 


{TA03: 



Iraulically powered. The gravity feed hydraulic 
tern (fig. 4-46) is supplied by a reservoir located in 
operators compartment. From the reservoir, 
Iraulic fluid runs to a manifold which in turn feeds 
individual master cylinders for the brakes and 
iches operated by the various control levers and 
lals. 

7. Hoses, Fittings and Tubing 

. Repair. Refer to figure 4-46 and tighten any loose 
ings, hose or tube which is causing the hydraulic 
tern to leak. Be sure to wipe up any spilled 


ciuu:n tining. xiyuxauuc iiuiu a luoncani;, ar 
cause otherwise serviceable brake or clutch 1: 
to slip. 

b. Replacement. Close the shut-off valve ; 
hydraulic reservoir shown in figure 4-46. Then 
to figure 4-46 and remove and replace any wi 
damaged hydraulic hose, fitting or tube. Aiwa; 
or plug each end of the hose or fitting when a 
has been removed, to prevent dirt from enterii 
hydraulic system and to prevent the loss of un 
sary amounts of hydraulic fluid. Refill the hyd 
reservoir and bleed the system after any item 
hydraulic system has been replaced. 



MASTER 

CYLINDER 


/T>An<9 




J - j-p' 


54 \ 

€ff> 25 * 


39 44«s^ 

33 



53^ 


31 ,', v29 







1 Screw 

2 Lockwasher 

3 Nut 

4 Clamp 
6 Tube 
8 Nut 

I Elbow 

8 Adapter 

9 Drain cock 

10 Bushing 

II Vent 

12 Bushing 

13 Screw 

14 Lockwasher 

16 Hydraulic reservoir 

16 Tube 

17 Tube 

1ft 




39-^^^ 
33 "^ 9 


19 Adapter 

20 Coupling 

21 Screw 

22 Lockwasher 

23 Qamp 

24 Tube 
26 Tube 
26 Tube 


28 'rube 

29T'ube 

30 Tube 

31 Tube 

32 Tube 

88 inverted nut 
34 Tube 
36 Inverted nut 


37 Elbow 

38 Swivel joint 

39 Adapter 

40 Adaptei' 

41 Elbow 

42 Weldment fitting 

43 Hose 

44 Hose 


46 Hydraulic hof 

47 Hydraulic hos 

48 Elbow 

49 Bushing 

50 Adapter 

51 Bolt 

62 Gasket 

63 Connector tei 
Ri nnoVpt. fitt.inc 


ollows: 

(1) Fill the reservoir (fig. 4.46) with the proper 
i and check the level frequently during the 
)wing steps. Keep the reservoir full. 

(2) Open the manifold valve (fig. 4-45) and allow 
d to flow into a clean jar, until no bubbles are 
sent in the fluid coming out of the valve. Then 
;e the manifold valve. 

(3) Starting with the lower row of master 
nders, open the bleeder cap on the top of each 
ster cylinder in turn, and bleed the fluid until no 
is visible in the fluid. Close the bleeder cap. 

(4) Attach a clear plastic hose, to the bleed valve 
he lowest clutch or brake cylinder to be bled as 


system. 

NOTE 

Cylinder bleed fittings must be at thei 
highest point of travel. They may b 
positioned by “tapping” the engine stai 
pushbutton with the ignition switch OFI 

(5) Work each of the controls slowly and nc 
action of the brake or clutch. If any control stil 
“spongy”, slight pressure may be applied t 
operating lever or pedal to assist in expelling 
fluid from the open bleed screw. Be sure to do 
bleed screw before the lever or pedal reaches tl 
of its stroke or air will be sucked into the s 
through the bleed screw. 


GLASS 

JAR 



WRENCH 

HYDRAULIC 

CYLINDER 
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Figure k-UI. Hydraulic cyliruier bleeding procedure. 


18 . Master Cylinders 

General Master cylinders convert the motion of 
ontrol lever or pedal into the hydraulic pressure 
uired to activate the appropriate brake or clutch 
im cylinder. 

. Replacement. Refer to figure 4*48 and replace a 
ster cylinder as follows: 

(1) Close shut-off valve at hydraulic reservoir. 

RAIYinVO />aK nAAi' Kaoi*/) iMrai. wionfavi 


immediately plug tubes. Catch fluid from cylir 
a clean container. 

(6) Remove pin and cotter pin connecting ( 
lever or pedal to cylinder. 

(6) Remove capscrews, lockwashers an 
mounting cylinder to cab. 

CD Replace cylinder and secure with moi 




MASTER CYLINDER 



PIN AND COTTER PIN 


STEP 1. CLOSE HYDRAULIC SHUT-OFF VALVE (FIG. 4-45). 

STEP 2. REMOVE FLOOR PLATE COVERING MASTER CYLINDERS. 

STEP 3, REMOVE PIN AND COTTER PIN AT INSIDE CONTROL MASTER CYLINDER 
CONNECTION. 

STFP 4 ni ^rr\ KIKi err uv/rso aihiz-iikicc attiiqcnhitc AMr\Diii^ilMCC 



ton with the ignition switch in the OFF 


valve. Then refer to figure 4-49 and remove and re- 


CYLINDER 


HAND HOLE (ACCESS TO 



STEP 1 . CLOSE HYDRAULIC SHUT-OFF VALVE (FIG. 4-50). 

STEP 2. DISCONNECT HOSE AT SWIVEL FITTING. PLUG HOSE IMMEDIATEL 
STEP 3. REMOVE COTTER PIN, NUTS, WASHERS AND BOLTS. 

STEP 4. REMOVE CYLINDER MOUNTING BOLT. REMOVE CYLINDER. 


ane control system. It also allows air trapped in 
ncs to vent from the system. It must be kept 
to the full mark at all times. 
iCivice. Service consists of keeping the hyd- 
: reservoir full of clean fluid of the type specified 
li t L05-3810-29B-12. 


(2) Remove tube by loosening tube nut an 
tube. 

(3) Remove mounting screws and washei 
move reservoir. 

(4) Replace reservoir and reconnect tube. 

(5) Open valve and bleed tube at manifol 



Fiyarc 4-50. Hydmidic ivnervoir, replacemeiU. 


/). /tejifacenieMt. Kepiace aaniageu uuuin wii.pw- 
nenls as follows: 



/V ■i\>; Vc 


31^^“ 

28 


L\ 



Ml 


''x 

42 43x^ 


1 Cotter pin 

2 Headed pin 

3 Wire rope assembly 

4 Cotter pin 
& Socket pin 

6 Wedge 

7 Socket 

8 Screw 

9 l/ockwasher 

10 Nut 

11 Bolt 

12 Lockwasher 



50 

18 Nut 

19 Spacer 

20 Spacer 

21 Guard 

22 Screw 

23 Locloivasher 

24 Nut 
26 Collar 

26 Link 

27 Shaa 

28 Thrust washer 

29 Lubrication fitting 


t% Spacer 
38 Roller 

^7 Rit/ot 


43 Screw 

44 Screw 


ot damage. Inspect pulleys tor cracKS or 
sive wear. Inspect hook for signs (widened 
t) of excessive stress. 

ervice. Lubricate the hook block as described in 
810-29B-12. 

leplacement. Lower boom to rest on cribbing, 
nook block on suitable blocking. Note the cable 
ng on block pulleys. Disconnect cable at hook 
Remove hook block and replace. Reeve hook 
and dead end cable as described in paragraph 


HOOK BLOCK 



Figure 4 - 52 . Hook block assembly. 

Boom Backstop 


6. Replacement. Refer to figure 4-63 and r< 
boom backstop as follows; 

(1) Lower boom to rest on suitable cribbii 

(2) Attach a suitable sling and hoist to bac 
Remove pins connectiing backstop assembly ti 
try and brackets. Remove brackets if damage 

(3) Replace brackets, if removed using a 
position new backstop and secure using pin 
cotter pins. 


4-65. Upper Spreader 

а. General. The upper spreader contain 
sheaves for the boom hoist cable and provide 
point of attachment for boom guy cables. The 
spreader is sometimes called the bridle assen 

б. Service. Lubricate upper spreader as desi 
in L0B-381{>-29B-12. 

c. Replaceynent. Replace upper spreader asfo 

(1) Lower boom to rest on suitable cribbin 
fig. 4*3). Relieve tension on boom hoist cable. 

(2) Support spreader in such a manner so 1 
will not slip when the boom hoist cable am 
cables are removed and spreader won’t slip o 

(3) Disconnect boom hoist cable from dea 
and take in cable. Disconnect guy cable pi 
spreader. Using a hoist remove and replace 
spreader. 

(4) Reconnect guy cables and reeve hoist ( 
as described in paragi*aph 4*7. 

NOTE 

A properly grooved sheave has smooth sid 
walls and the groove is only slightly wid€ 
than the scale. Use a light layer of lubricar 
when reinstalling pins, bushings, and othe 
fitted parts. Be sure lubrication fittings ar 
properly installed and line up with gi-eas 
holes. 

d. Repair. Refer to figure 4-54. Carefully ii 
sheave bushings for signs of wear or damag 
replace damaged bushings. Inspect sheav( 
wear, grooving, or cracks, and replace worn or 
aged sheaves. Inspect sheave pins for wear oi 
ing and smooth small rough points with a fine 
emery cloth. Replace severely worn or scorec 
Clean sheaves with a proper solvent, removing 
lubricant. Inspect lubrication fittings and mak 




BACKSTOP 





















General 

•ry case where clutches or brake bands are to 
lOved or replaced, safety requires that the load 
supported by the clutch or brake be lowered to 
•ound. Specifically, always lower the boom to 
ound or cribbing when the boom hoist clutch or 
are to be worked upon. Lower the loads to the 
d before working on front or rear drum brakes 
ches. Secure the i-evolvlng frame from turning 
I working on the swing brake or .swing brake 

Front and Rear Drumshaft Brake and 
:h 

leneraL Always adjust (Chapter 3) a brake or 
1 which has been removed before returning the 
ine to operation. The rear drumshaft brake is 
to hold the load on the rear drum load line. The 
1 engages the load to the drum. 
h-uke Band Replacement. Refer to figure 4-66 
emove or replace the rear drum brake band. 
Hutch Band Replacement. Refer to figure 4-67 
•emove or replace the rear drumshaft clutch 
Position the band as i-cquirod by ’’tapping” the 
le start pushbutton with ignition switch In the 
position. 

Boom Hoist Brake and Clutch 

'tenemi The boom hoist brake is spring-set hyd- 
;ally released. Always lower the boom to the 
id before adjusting or working on the brake or 
1 . 

3rake Band Removal. The boom hoist brake 
is removed as an assembly. To remove the 
nbly, remove items 1 through 7 of figure 4-58. 
entire assembly can then be removed to the 
1 for complete disassembly as shown. Unscrew 
breaded end of the lower brake band from the 
jting rod to complete removal of the brake 
8. Note that the phantomed pin on figure 4-68 is 
to the revolving frame side frame and can not 
moved. 

Clutch Replacement. Refer to figure 4-69 and 
ve and replace clutch as shown. 

Swinn Rrake 


crane fi’om turning. It is not used to stop the 
once it is in motion. 

b. Replacement of Brake Shoes. Refer to figui 
and remove or replace swing brake shoes. Ei 
the swing brake mechanical lock to prever 
upper ft*om turning. 

4-72. Drive Chains 

a. General. The removal and replacement ; 
dures for each drive chain are given in the folli 
paragi’uphs. 

h. Reversinfj Shaft Chain. Refer to figure 4-G 
remove the rcvei-sing shaft chain. 

c. Rear Dmm Chain. Refer to figure 4-62 ai 
move the rear drum chain case. Then refer to I 
4-63 and remove the rear drum chain. 

d. Horizontal Sioing Shaft Chain. Refer to 1 
4-64 and remove the horizontal swing shaft ch 

4-73. Hook Rollers 

a. General. Hook rollers are provided to pr 
the crane from tipping in relation to the carrier 
prevents damage to the machine, while impr 
machine stability. 

h. Removal Refer to figure 4-66 and remove 
rollers. There is a single hook roller at the front 
revolving frame, as shown in figure 4-66. A c 
hook roller of identical design is used at the r 
the revolving frame. Removal and replacemer 
cedures are the same. 

c. Adjushnent. Refer to figure 4-66 and adjus 
rollers if clearance between rollers and rollei 
exceeds one-sixth of an inch. 

4-74.Swing Lock Assembly 

a. General. The swing lock assembly mechai 
prevents the revolving frame from moving ii 
tion to the carrier. 

b. Adjustmcyit. Remove deck plates as requi 
obtain access to the swing lock assembly. R< 
figure 4-67 and adjust the swing lock assembly 
swing lock does not properly engage the swin 
gear. 

c. Removal. Refer to figure 4-67 and remo 
cotter pins and pins identified to remove the 
lock assembly. 

4-75. Pawls 


fEP 1. LOWER LOAD ON FRONT OR REAR DRUM LINE TO GROUND 
FEP 2. REMOVE ADJUSTING NUT AND ADJUSTING BOLT. 

rep 3. REMOVE COTTER PIN AND UPPER BRAKE BAND PIN. THESE PINS ARE REACHED FROM 




UfNV INId 




CAPSCREWS NUTS AND 

LOCKWASHERS 


STEP 1 . LOWER LOAD TO GROUND. 

STEP 2. BE SURE IGNITION SWITCH IS IN OFF POSITION. REMOVE SPRINGS. 
STEP 3. USE ENGINE START PUSHBUTTON TO POSITION CLUTCH BAND WITH 
BAND SPLIT CAPSCREWS JUST ABOVE SIDESTAND. REMOVE CAP- 
SCREWS AND SPLIT BAND, 

STEP 4. REMOVE UPPER CLUTCH BAND. 

STEP 5, TAP ENGINE START PUSHBUTTON TO POSITION OTHER CLUTCH 
BAND ON TOP. REMOVE OPPOSITE CLUTCH BAND. 




SHAFT AS A UNIT. 


BOOM HOIST 



tTAO: 


i-Sd. Ifotmi hoisl clutch, i-eijluceincul. 






oicr^« rLM^-corMiNVjj DtvAt\ c l c v ct\ iin im-luz-njul./ rv-/ oi i iw in . 

STEP 3. REMOVE SHIELD BOLTS AND lOCKWASHERS AND REMOVE SHIELD. 
STEP 4. REMOVE BOLTS AND LOCKWASHERS, ROD ENDS, AND BRAKE SHOE 
PINS AT END OF EACH BRAKE SHOE. 

STEP 5. REMOVE JAM NUT AND NUT FROM SPRING. 

STEP 6. REMOVE BRAKE SHOES WITH SPRING AND HYDRAULIC CYLINDER 
ATTACHED TO LEFT BRAKE SHOE. 

NOTE: SHIMS ARE USED BENEATH BRAKE SHOE PINS. REPLACE SHIMS IN 
SAME LOCATIONS. 


BRAKE SHOE PINS 



hydraulic 

CYLINDER 


AS REQUIRED. 

STEP 3. LOOSEN CAPSCREWS AND 
PLACE WRENCH ON EC- 
CENTRIC IDLER SHAFT 
WRENCH BLOCK. TURN 
BLOCK TO LOOSEN 
CHAIN. 

STEP 4. REMOVE COTTER PINS AND 
DRIVE AMSTER LINK PINS 
OUT. DISCONNECT THE 
TWO ENDS AND REMOVE 
THE CHAIN. 


CHAIN 


MASTER 

LINK 



IDLER SHAFT 
WRENCH BLOCK 
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Fioure L-61. Kevenina shaft chain, revlacenwnt. 




Fifftire 4-6S. Rear drum chain case, repUtsemeni. 


APSCREW 


ECCENTRIC SHAFT 
WRENCH BLOCK 



M. LOCATE THE CHAIN MASTER LINK. 

= 2. LOOSEN CAPSCREWS AND PLACE WRENCH ON ECCENTRIC SHAFT 
WRENCH BLOCK. TURN ECCENTRIC SHAFT TO LOOSEN CHAIN, 

5 3. REMOVE COTTER PINS AND DRIVE OUT MASTER LINK PINS, 
DISCONNECT THE TWO ENDS AND REMOVE CHAIN. 



STEP 1 . TURN REVOLVING FRAME SO MAIN GEARCA5E DRAIN LINES L 
HOLE IN FRAME. 

STEP 2. REMOVE CASE DRAIN PLUG. HAVE AN ADEQUATE CONTAINEI 
CASEOIL. 

STEP 3. REMOVE INSPECTION COVER. 

STEP 4. REFER TO FIGURE 4-63 FOR VIEW OF MASTER LINK. LOCATE M 
LINK AND DRIVE OUT LINK PINS. REMOVE CHAINS. 


Figure 4-64. Horizontal fsiuing shaji chain, replaceynent. 


REVOLVING FRAME AND CARRIER 
AT OPPOSITE END OF REVOLVING 
FRAME. 

STEP 2. REMOVE RETAINING PLATE 

CAPSCREWS, RETAINER PLATE, 
COTTER PIN, AND PIN. 

STEP 3. REMOVE HOOK ROLLER. 


COTTER PIN 
AND PIN 



PLATE 
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Fif/un’ 4-65. iloak }x^ler, itt^acenieul. 


lOCKPLATE 


PATH 



TO ADJUST FRO 
ROLLER. RESTB 
BLOCKS WHEN , 
ING REAR HOO 


STEP 1 . REMOVE CAPSCREWS AND LOCKWASHERS (2 PER RO 
REMOVE LOCKPLATE. 

STEP 2. PLACE WRENCH ON HEXAGONAL END OF ECCENT 
PIN AND TURN PIN IN EITHER DIRECTION UNTIL TH 
IS NO GAP BETWEEN ROLLER AND ROLLER PATH AT 
POINT SHOWN, 

STEP 3. TURN ECCENTRIC PIN UNTIL THERE IS SOME GAP, B 
LESS THAN l/l6 INCH, BETWEEN ROLLER AND ROLl 
PATH. MEASURE WITH FEELER GAGE. 

STEP 4. INSTALL CAPSCREWS, LOCKWASHERS, AND LOCKP' 
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Fiffure i-6?. Siving lock, rei^acement and adjuuUuent. 


ilCKI. LUVVCK !U 

STEP 2. PLACE PAWL LEVER (N ENGAGED POSITION AND SEE THAT PAWL 
ENGAGES RATCHET. 

STEP 3. PLACE PAWL LEVER IN DISENGAGED POSITION AND SEE THAT PAW 
CLEARS RATCHET BY ABOUT 1/2 INCH. 

STEP 4. IF PAWL DOES NOT ENGAGE OR CLEAR RATCHET AS DESCRIBED AB( 
LOOSEN JAM NUTS AND ADJUST ADJUSTING NUTS UNTIL THE SPR 
LENGTH IS CORRECT TO ENGAGE AND DISENGAGE RATCHET PROP 

NOTE; THIS PROCEDURE APPLIES TO BOTH FRONT AND REAR DRUM PAWLS 


ADJUSTING NUT 



TM 5-3810-2< 



Fiijure U-69. Hoist dmnt safiitH pawls. 


?40-90-l. 

ition for Storage 

bly. Disassembly shall be limited to the 


those items subject to pilferage. These items should 
be boxed. 

b. Basic Issue Items. Basic issue items shall be 
isolated and packed with publications in the toolbox. 


Section I. GENERAL 


6*1. Scope 

This part of the manual contains instructions for 
your use in operating, servicing and maintaining the 
carrier portion of the Harnischfeger truck crane 


model M320RT. Operator/crew personn 
read and understand the instructions pi 
both parts of this manual prior to operating 
ing the machine. 


Section II. DESCRIPTION AND DATA 
6-2. Description 6-3. Tabulated Data 

Refer to paragraph 1-76 for description of the model Refer to paragraph 1-86 for tabulated data 
M320RT carrier. tification and instruction plate informatio 



Section I. OPERATING PROCEDURES 


WARNING 

If the carrier fails to operate after perform- 
ing the service procedures contained in 
chapter 9, refer to the troubleshooting 
chart in chapter 8. 

General 

; section will provide sufficient information 
procedures required to properly operate the 
ORT carrier. Inspection and service procedures 
ribed in chapter 9 must be preformed prior to 
mpting any operating procedures. It is impor- 
that the operator thoroughly familiarize him- 
with the location and function of each control 
instrument described in paragraph 7-2. Operat* 
procedures as described in paragraphs 7-3 
ugh 7-6 shall be understood prior to operation. 

WARNING 

Safety precautions listed on the inside front 
cover of this manual shall be understood 
and adhered to by all operating and crew 
personnel. 

Controls and Instruments 

reneral The carrier controls are shown in figure 
beets 1 and 2. A description of all controls and 
uments are given in subparagraph 7-26. 
Canier Controls and Instruments. The sub- 
graphs list and describe the M320RT carrier 
•ols and instruments. The subparagraph num- 
coincide with the index number on figure 7-1. 

1) Vehicular light switch. The vehicular light 
;h is located at the extreme left-hand side of the 
itors panel and is used to control the carrier 
8. The light switch assembly has three lever- 
switches. These lever switches operate as fol- 

(a) Lock lever. The lower right lever locks the 
ever from moving except to the blackout posi- 
This lever thus prevents accidental actuation of 
8 while operating under blackout conditions. To 
le the normal lighting, the lock lever must be 
in the “UP” position while movine: the too lever 


upward. 

(c) Panel light selector switch. This 
switch is used to select the type of panel ligl 
Four lighting positions are available, Park, Off 
and Bright. 

(2) Turn indicator lights. The two green turn 
cator lights are located in the upper corners o 
operator’s panel, one on the left side and one o 
rightside. The light in the upperleftcornerwill 
on and off when the directional turn lever is p 
downward, indicating the left turn signal lighi 
operating . The light on the upper right come] 
flash on and off when the directional turn le\ 
pushed upward, indicating the right turnsignal 1 
arc operating. 

(3) Dash panel lights. The four dash panel li 
are located centrally on the panel, two on each si 
the steering column. These four lights illuminat 
panel for night operation. 

(4) Engine oil pressure warning light. The er 
oil pressure warning light is located on the u 
portion of the operators panel, left of the stec 
column. This light will illuminate “Red” wher 
engine oil pressure drops below the opera 
mininum or when the oil pressure drops below 1 
at low engine idle speed. 

CAUTION 

When the engine oil pressure warning light 
illuminates the carrier engine shall be shut 
down immediately. 

{b)Engme oil pressure gage. The engine oil 
sure gage is located left of the steering column ii 
upper position of the operators panel. This gage 
cates the engine lubricating oil pressure. At no 
operating speed and temperature the gage 
read 30-46 pounds per square inch. As soon as 
engine is started this gage should indicate 10 po’ 
of pressure. 

NOTE 

When engine is cold, gage readings may b< 
higher than when at operating tempera 
ture. 


CAUTION 


40 Steering selector control 

41 Starting aid control 

42 Driving light dimmer switc 

43 Park-abort control 

44 Manual wiper control 
46 Defroster fan control 

46 Low air pressure warning i 

47 Axle lockout release butto 



1 Vehicular light switch 

2 Turn indicator lights 

3 Dash panel lights 

4 Engine oil pressure warning light 

5 Engine oil pressure gage 

6 SMedometor 

7 High beam indicator light 

8 Directional signal control 

9 Ti'flilpr hrflVia Isupr 


17 Ail' reservoir drain control 

18 Foot throttle AU' 

19 Foot brake pedal 

20 Hydraulic filter warning light 

21 Torque converter oil pre^ure gage 

22 Windshield wiper control 

23 Main switch 


24 Fuel tank level gage 

OK II 





introl actuates the turninglights. When placed 
downward position the lights on the left side of 
irrier illuminate and when placed in the up- 
position the turning lights on the I’ight side of 
rrier illuminate. 

) Trailer brake lever. The tractor brake lever is 
d on the right hand side of the steering column 
the steering wheel. This lever is used to con- 
e air pressure to a towed trailer or vehicle. Pull 
down to apply the brakes of the towed vehicle 
ash up to release. 

0) Tachometer-hou'r^ncter. The tachometer- 
leter is located to the right of the steering 
n on the upper portion of the operator’s panel. 
:age indicates the carrier engine speed in hun- 
of revolutions per minute and records the ac- 
lated engine operating time in hours. 

1 ) Air preaeure gage. The aii‘ pressure gage is 
d to the right of the steering column on the 
portion of the operator’s panel. This gage indi- 
the air pressure in the air brake system. It is 
ated from 0 to 160 pounds per square inch and 
i indicate 90 to 129 pounds under normal opei*- 

2) Torque coyivcrter temperature gage. 'The tor- 
onverter temperature gage is located to the 
of the air pressure gage. The torque converter 
nperature is monitored by this gage, the nor- 
perating temperature as indicated on this gage 
“-200‘’F. 

.^)Handthrottle. The hand throttle is located at 
xtreme right on the operator’s panel. It is a 
type control used to maintain fixed speeds, 
throttle lever upward to increase speed and 
ownward to decrease engine speed to idler. 

.4) Tractor protection brake control. The tractor 
:tion brake control is located on the upper por- 
if the auxiliaiy panel. This three way lever is 
to select the basic mode of operation of the air 
' system. Place the lever in the extreme left 
URGENCY) position for short term parking, 
the lever in the extreme right (PARK) position 
ng term parking. 

15) Front axle oscillate lockout (switch and sys- 
The front axle lockout switch is located below 
‘actor protection control on the auxiliary panel. 
? the axle lockout system the vehicle is capable 


double acting cylinder mounted on the transmi 
shift gage tower actuates, locking out the tran 
sion control. 

NOTE 

The main ft'ame and axle housing must b( 
parallel (within %') to properly engage botl 
cylinder locking devices to the front axl< 
housing. 

NOTE 

The oscillate lockout can only be operatc( 
when the transmission shift control is ii 
the neutral position. 

To retract the axle oscillate lockout, hold the lo< 
switch in the “OFF” position until the transmi 
shift lock is released. The electric circuit of the 
out system is fused behind the operator’.s panel, 
electrical failure occurs which cannot be correct 
replacing the fuse, the system can manually i 
tractod and the transmission shift lever releas 
depressing the recessed release button (47) i; 
two-way valve located behind the drives seat. 

WARNING 

Heavy loads must not be lifted with thii 
vehicle while operating on rubber tires. Th« 
axle oscillate lockout system is designed U 
handle light loads only, as very limited sta 
bility can be achieved without properly pos 
itioning the outriggers. 

(16) Emergency - park brake control. 
emergency — part brake control is located o: 
auxiliary operators panel to the right of the 
axle oscillate lockout switch. Wlien parking oi 
case of emergency this control should be p 
which automatically sets the brakes. 

i\7) Air reservoir drain control. The air res< 
drain control is located below the emergency 
brake control on the auxiliary panel. This contr 
push type control that when pushed, drain 
moisture from the air reseiwoir tanks. 

(18) Foot throttle. The foot throttle is locat 
the cab floor and regulates the amount of fuel fl 
the fuel injectors. Fuel flow increases as pei 
depressed. 

(19) Foot brake pedal. The foot brake pc 
located on the floor of the operator’s cab. This 
when depressed operates the metering air valv 
regulates the flow of air to the wheel brakes 


iw tne converxer on wsmpui atui c x mo 
cates the torque converter oil pressure. 

WARNING 

Failure of the torque converter oil pressure 
gage to indicate a reading is a danger sig- 
nal. Immediately shut-down the engine 
and check for the cause. 

(22) Windshield loiper control. The windshield 
»er control is located to the left of the torque cen- 
ter oil pressure gage. This control is a metering 
ve that turns the windshield wipers on and off. 
tating the control counterclockwise actuates the 
)ers and turning it clockwise stops them. 

(23) Main switch. The main switch is located to 
‘ left of the windshield wiper control on the right 
jrator’s panel. This switch turns the electrical sys- 
n on and off, including the fuel shut off. 

(24) Fuel tank l&uel gage. The fuel tank level gage 
ocated right of the steering column or the lower 
rtion of the operators panel. This gage indicates 
i amount of fuel in the fuel tank. 

(26) Heater switch. The heater switch is located 
theleft of the steering column or the lower portion 
the operators panel. It is a toggle switch used to 
rn the operator’s cab heater on and off. Push 
itch up to on and down to off. 

(26) Hazard warning suAtch. The hazard warn- 
I switch is located on the directional signal control, 
ish switch in to actuate all four turning lights, 
jnals will flash intermittently. Pull switch out to 
)p flashing of turning lights. 

(27) Engine temperature gage. The engine temp- 
ature gage is located lower center of the operators 
,nel left of the steering column. This calibrated 
edle-type gage indicate engine coolant tempera- 
re. The normal operating temperature is 166** to 

CAUTION 

Coolant must not be allowed to boil away. If 
coolant starts to boil, immediately stop the 
engine and correct the cause. Do not add 
water (or anti-freeze solution) while engine 
is over-heated. Allow engine to cool prior to 
adding coolant to avoid engine damage. 

(28) Engine temperature warning light. The en- 
ne temperature warning light is located to the left 
id below the engine temperature gage. This red 
:ht will illuminate when the engine coolant temp- 


the ON position this instrument indicates 
condition of the batteries when the engine is 
ning or stopped. It is also useful in diagni 
other problems. Refer to figure 2-2 for furthe 
formation. 

(30) StaHer-motor switch. The starter-n 
switch located on the extreme left comer o 
operators panel is a push type switch used t 
tuate the engine starter-motor. 

(31) Utility blade lock control The utility 
lock control located to the right of the operal 
a push-pull tjqDe control. This control is used 1 
lease and engage the utility blade lock. Push 
trol down to release lock and lift up to en 
blade lock. In the down position the blade 
control can be locked in place by rotating 
handle Va turn. 

(32) Utility blade control. The utility blade 
trol is located to the right of the operator ne 
the transmission gear range selector. It is a 
type lever that is pulled up to raise the ti 
blade and pushed down to lower it. 

(33) Tmnsmission gear range selector co 
The transmission gear range selector control 
cated to the right of the operators seat. The 
type lever is mounted in a slotted shifting < 
rant. It is used to select the desired directior 
gear ratio of carrier travel. Four forward s] 
and two reverse speeds are provided. \ 
operating in 3rd and 4th speed range, the U 
converter can be locked up by pressing the 
selector to the right. This would be used in 
the road travel at speeds exceeding 20 mph. 

(34) Right-front outrigger control The i 
front outrigger control located to the right c 
utility blade control raises the right-front oi 
ger when pulled up. When pushed dowr 
right-front outrigger lowers. 

NOTE 

The hydraulic selector control (39) mus 

be in the outrigger position to operat 

the four outrigger controls. 

(3B) Right-rear outngger control The 
rear outrigger control is located to the right 
right front outrigger control. Pull control 
raise the right-front outrigger and push ci 
lever down to lower it. 


outrigger. Pull the control lever up to raise 
sft-rear outrigger and push control lever 
to lower it. 

18) Front axle disconnect control. The front 
disconnect control is located to the right of 
perator’s seat. The floor mounted, rod-type 
is pulled backward to engage the front axle 
and pushed fomard to disengage. 

CAUTION 

)o not engage the front axle drive when 
he vehicle is in motion. 

39) Hydraulic selector control. The three posi- 
lydraulic selector control is located at the ex- 
5 right rear comer of the operator's cab. Tlie 
jov control will remain in the center (NEU* 
L) position during normal operation. Push 
ol lever down (FRONT AXLE OSCILLATE 
COUT) when desiring to utilize the front axle 
ate lockout system. Pull lever up (OUTRIG- 
I position to operate the four outrigger con- 

10) Steering selector control. The steering 
»r control is located to the right of the front 
disconnect control. This control is used to 
: one of three steering methods. Place conti*oi 
center for front wheel steering, forward posi- 
or four wheel steering and pulled backward 
ab steering. 

11) Starting aid control. The quick-start con- 
s located on the operator’s cab floor to the 
of the seat. The control lever when pulled up 
s a starting vapor into the air intake. Prior 
ing the starting aid control refer to para- 
j 7-4 for further instructions. 

12) Dnving light dimmer switch. The driving 
dimmer switch is located on the cab floor at 
xtreme left. The foot-operated switch controls 
Igh beam driving lights. 

13) Park-aboH coyitrol. The park-abort control 
ated on the auxiliary operator’s panel with a 
. protective cover. Push this control in to re- 
the pressure in the brake system. Refer to 
:raph 7-3 for additional information. 

14) Manual wiper control. The manual wiper 
ol is located on the wiper motor at the top of 
perator’s cab. The wiper control lever is used 
inually actuate the wiper blade in the event 


drops to a low level the arm will drop and 
back and forth. Stop operations and 
pressure to rebuild to safe operating pressur( 

(47) Axle lockout nutnual release button 
manual release button for front axle lockout 
cated in the two-way valve behind the opei 
seat. In case of electrical circuit failuie the 
lockout can be released by pushing this ix 
button in. 

(48) Battery disconnect switch. The ba 
disconnect switch is located at the rear of th' 
rier on the left side of the battery compart 
It is a three position switch that provides a 
tive disconnect for the electrical system. (Re 
fig. 7-2.) 

7-3. Operation 

a. Preoperalioruil Seruices. Prior to startini 
operating the iM320RT cairier perform the f 
ing: 

(1) Insure that the installation seiwices i 
scribed in 4-1 and 4-2 have been performed. 

(2) Perform the preventive mainter 
checks and services required in table 8-1. 

b. Starling the Ca)rier Engine. Refer to : 
7-3 and start the earner engine. 

c. Operating the Crane Cayrier. 

(1) Start the carrier engine (para 7-36 
allow brake air pressure to reach 120 psi. 

(2) Insure positive release of park bral< 
follows; 

(a) Place emergency park brake contr 
fig. 7-1) in EMERGENCY position unt 
pressure gage reads 120 psi. 

(b) Move tractor protection control t( 
LEASE position. 

(cj Apply the brake pedal for a 4-s 
interval and release. Allow air pressure to 
back up to 120 psi. 

NOTE 

The air brake system is designed so th£ 
if the service air reseiwoir pressure drop 
below 40 psi, the brakes will be applie 
automatically. If the emergency pressur 
drops below 60 psi, the brakes will a\ 
tomatically be placed in the emergenc 
— park situation. The same condition ca 
be manually provided by actuating tb 



CAUTION 

Equipment shall not be moved until the 
air pressure gage indicates sufficient air 
pressure (120 psi) to operate the brakes. 
Partial release of the emergency brake 
will generate heat and could cause tire 
and axle failure. 

(3) Check to insure the utility blade is locked 
:he up position. If the utility blade is down, pull 

blade control lever (32, fig. 7-1) up, and lock 
de in place by pulling the blade lock control (31) 
and turning one-fourth turn in either direction. 

(4) Place the front axle disconnect control (38) 
the two-wheel drive position by pushing the 
itrol lever forward. 

NOTE 

Four-wheel drive shall only be used when 
additional traction is required. For over 
the road, high speed driving, the carrier 
shall always be in two-wheel drive. 

(5) Place the transmission gear selector con- 
il (33) in first gear and depressing the foot 
•ottle slowly to increase engine output, drive off. 
ift the transmission through all four gear 
;ios. 

NOTE 


(7) To park the carrier for a short peri 
time place the brake three-way control ir 
EMERGENCY position. 

(8) If caiTier is to remain parked for a 
period of time, place the brake three-way cc 
in the PARK position. 

d. St(r]>ping the Catnier Eyxginc. When the 
carrier has been parked and brakes applied 
erly, the carrier engine shall be shut off as 
trated in figure 7-4. 

(1) Release pressure on the foot throttle 
hand throttle backward to the IDLE pos 
Allow engine to idle approximately 6 minuh 
fore shutting it off. 

(2) Place the main switch (fig. 7-1) to the 
position. 

(3) Place battery disconnect switch (fig. ^ 
the OFF position. 

c. Operatiym the Crane CaiTier Over Rongi 
rain, 

(1) Start the carrier engine (para 7-31)). 

(2) Insure the utility blade is locked i 
travel position (para 7-3c(3). 

(3) Axle lock out in the off position. 

(4) Insure the parking brake is released 
7-3c{2). 


LEFT SIDEOF THE ENGINE. 

rE: IN AMBIENT TEMPERATURE BELOW IT MAY BE NECESSARY TO USE THE 
STARTING AID. REFER TO PARAGRAPH 7-4 FOR INSTRUCTIONS. 

^ 1. TURN BATTERY DISCONNECT SWITCH (FIG. 7-2) TO "ON". 

* 2. TURN ALL ELECTRICAL SWITCHES AND LIGHT SWITCHES TO THE "OFF" 
POSITION. 

» 3. PLACE GEAR RANGE SELECTOR CONTROL IN THE "NEUTRAL" POSITION, 
M. TURN MAIN SWITCH TO THE "ON" POSITION. 

‘ 5. PUSH HAND THROTTLE FORWARD TO MID POSITION. 

»6. PRESS STARTER SWITCH. 

ITION: DO NOT OPERATE THE CRANKING MOTOR MORE THAN 30 SECONDS 

CONTINUOUSLY WITHOUT ALLOWING A 2 MINUTE COOLING PERIOD. 
IF ENGINE DOES NOT START AFTER SEVERAL TRIES, STOP CRANKING. 
DETERMINE CAUSE AND CORRECT OR REPORT CONDITION TO 
ORGANIZATIONAL MAINTENANCE. 

> 7. PULL HAND THROTTLE BACK TO FAST IDLE SPEED (1500 RPM) UNTIL 
TEMPERATURE GAUGE REACHES NORMAL. 

’8. CHECK FOR WARNING LIGHTS OR ABNORMAL GAUGE INDICATIONS, 
LISTEN FOR ANY ABNORMAL NOISES. 



NOTE: ALLOW ENGINE TO IDLE APPROXIMATELY 5 MINUTES BEFORE SHUTTING 
ENGINEOFF, 

STEP 2. PLACE THE MAIN SWITCH TO THE "OFF” POSITION. 

STEP 3. PLACE BATTERY DISCONNECT TO THE “OFF” POSITION (SEE FIG, 7-2). 
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are automatically centered (fig. 7>8). 

NOTE 

A manual lock is provided for the rear 
axle and should always be installed for 
over-the-road travel (see fig. 7-9). 

(6) When operating over rough terrain it 
be necessary or desirable to place the vehicl 
four-wheel drive. To engage the front wheel di 
stop the crane carrier and pull the front axle 
connect control (38, fig. 7-1) backwards, to enf 
the front axle drive. 

CAUTION 

Do not place carrier in four-wheel drive 
while vehicle is moving. 

(7) Place the transmission gear range sele 
control (33) in 1st gear and depress the foot t> 
tie slowly. 



Fiffure T-O. Four-wheel steering. 




figure 7-8. Fiymi tvfteel sUetxng. 
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_ , CAUTION 

Z.T. transmission gear 
ranfe at ^hi/one 

rafi-aph t'S’’. •'«<■«>• to 

i Towing, 

Cl) When towing the MSPORt • 


„ CAUTION 

Boom must be 8” above bottom 


p) If towing speeds are expect 
pmdes-per-hour. or if carrier is to b< 
than one-fourth of a mile, the pro 

‘>x'es mui 

nected, (see fig. 7.10). 

( 4 ) Install the rear axle steerino- 


)TE: ALWAYS INSTALL MANUAL REAR 

STEERING LOCK FOR OVER-TH E-ROAD 
TRAVEL. LOCK MUST BE REMOVED 
BEFORE USING FOUR-WHEEL OR CRAB 
STEERING. 

(TA033C 


Figure 7-9. RearascU sUeriiig lock. 


NOTE 

e must be taken that the jumper air 
es are connected properly. Carrier 
nergency” to mover “EMERGENCY” 

1 carrier “SERVICE” to mover “SER- 
)E”. 

Place the emergency-park brake control in 
ERGENCY position. Insure the positive 
of park brakes as described in paragraph 

Vehicle is now ready to be towed as re- 

neving. 

nstall the utility blade brace as illustrated 
i 7-11. 

Connect chains or wire rope slings to the 
jyes of the dozer blade (fig. 7-12). 

With the carrier engine operating, release 
c brakes as described in paragraph 7-3C(2). 
If the carrier engine cannot be started, 
air hoses to the carrier and release the 


hydraulic oil to by-pass and the utility bla< 
float. 

CAUTION 

Do not attempt to retrieve the carrici 

without the park brakes being released. 

(6) In case the carrier brake system is in 
ative and all methods have been tried to re 
the brakes without success, an emergency 
thod is available. Refer to figure 7-13 an< 
lease the brakes as illustrated. 

h. Utility Blade Operation. The utility ! 
provides a means to level the gi’ound area v 
the M320RT crane is to be used. The folk 
subparagraphs describe the operation of the 
ity blade. 

( 1 ) The carrier engine must be adjusted 
fast idle for proper operation (approx. 1,000 it: 

(2) To release the blade lock, pull the \ 
blade control lever (32, fig. 7-1) up and rais 
blade slightly. With blade pressure removed 
lock push the blade lock control (31) down. 


TRANSMISSION 


PROPELLER SHAFT 


FRONT AXLE 








CAPSCREWS 





lockplate- 



S:=-HSi-SSa-“ 

TEP 3. REMOVE REAR AXLE PROPELLER SHAFT IN SAME MANNER. 


7~1Q. Pn^Berslml, diaconneclimu 


ing the contrieter^'r"' 

Outrigger Floats. The M 32 nRT 


(2) Install the outHgger floats on th 
«s Illustrated on figure M6 ^ 

UD hydraulic selector control (£ 

(4) Position individual outriggers ai 
and'^S^^Pufi controls ( 

j* Aide Oaoi.linfa 



SERVICE AIR 
CONNECTION 




PROCEDURE 


STEPl. REMOVE COTTER KEY HOLDING 
RELEASE UNK IN PLACE. 


STEP 2. STRIKE ANVIL OF RELEASE LINK 
TO DISPLACE UNK. 


STEP 3. REPEAT STEPS 1 AND 2 ON RE- 
MAINING BRAKE CHAMBERS. 



RELEASE UNK 


STEP 1 . REMOVE BOLT FROM CARRIER STEP. 

STEP 2. SWING STEP BACK TO CLEAR FLOAT. 

STEPS. REMOVE OUTRIGGER FLOAT. 

STEP 4. REMOVE OPPOSITE FRONT FLOAT IN SAME MANNER. 



Figure ?-U. St<nvod outrigger floaUi, mmval and inalaliatio7i (sheet l of 2). 



( sheet U of H). 



STEP 1 . 

STEP 2. 
NOTE: 


POSITION FLOATS ON 
OUTRIGGER CYLINDERS. 
SECURE WITH LOCK PIN. 
LOWER OUTRIGGERS ONLY 
ENOUGH TO STABILIZE 
THE VEHICLE. DO NOT LIFT 
WHEELS OFF THE GROUND. 



OUTRIGGER CYLINDER 



Figure 7-15 Outriggers floats, installation. 


Section II. OPERATION OF AUXILIARY EQUIPMENT 


7<4. Quick Start System 

a. Descnptioyu The quick-start control is located 
on the right side of the operator in the operator’s 
cab. (See fig. 7-1.) This control dispenses starter 
fluid, into the manifold when pushed down. 


CAUTION 


to 16 cc per second depe 
temperature. 

6. Operation. Pull starting t 
7-1) up for V 2 second (In colder 
control up for approximately 1 
trol down, wait 2 seconds and 

i... no tj. u. 






Description. The operators cab heater is 
oted beside the operator’s seat. It is a cir- 
hot water type controlled by heater 
:h <2B) on the operator’s panel. 

Operation. Open the water shut-off cock on 
2ngine allowing the hot coolant to circulate 
jgh cab heater coils. Place heater switch (25) 
N energizing the heater fan and circulating 
a air into the cab. 


/-w. rirts cAiinguisner 

a. Desoiption. ITie diy chemical type fire 
guisher is suitable for use on all typo of firei 
a 2‘/2-pound, stored-pressure, lever-operated 
guisher. 

b. Operation. Remove extinguisher from 
cation, lift the handle, press lever, and dire 
powder at the base of the flame in a side-i 
sweeping motion. 


Section III. OPERATION UNDER UNUSUAL CONDITIONS 


Operation In Extreme Cold 

Genera/. When operating the carrier in ex- 
lely cold temperature, it is necessary to take 
ial precautioTis. In below freezing temperatur- 
metal and rubber parts become brittle and 
d crack or break if carrier is jarred or oper- 
I in a jerky manner. The carrier should be 
med slowly prior to starting any operations, 
ays start all operations of the can’ier in low 
' range. 

WARNING 

Special care mu.st be taken in cold tem- 
peratures to avoid spilling fuel, coolants 
or other liquids on themselves to prevent 
frost bite. Extreme care should also be 
taken to avoid contacting skin to cold 
metal as frost bite can i’e.sult. 
iMbi'icaiion. 

(1) Refer to the cuiTent lubrication order for 
rmation on special lubricants to use in cold 
thor. 

(2) Check oil level and condition frequently as 
weather will increase consumption, contami- 

on and sludge formation. Refer to paragraph 
for instiuctions if the oil and filter requires 
nging. 

Coolayit System. 

(1) Insure proper circulation of coolant by 
ining and flushing the cooling system with 
m water. 

(2) Inspect the entire system for leaks, 
hten all hose clamps and replace worn or dam- 
d hose connections. 

(3) Fill the cooling system with the proper 

i rnn rjcA OE1 


CAUTION 

When adding water in subzero tempc 
ature the batteiy must be charged ii 
mediately, either externally or with tl 
engine running for a minimum of 
minutes. 

(2) Keep battery terminal connections 
and free from ice and snow. Ice and snow c 
nections may cause an external short ur 
charge the batteries. 

(3) In extremely cold temperatures, r 
the batteiies and place them in a heated j 
when not in use. A warm batteiy will pre 
higher current output than a cold batteiy. 

e. Fuel System. To minimize condensatio 
tank should be kept as full as possible at all 
If the presence of water is noted in the fu 
ply, drain and refill the fuel tank. Refer U. 
gi’uph 9-29. 

/. SUuiing Carrier Engine. 

(1) Prior to attempting to start engine 
ti'emely cold temperatures, prime engine w 
starting aid as directed in paragraph 7-4. 

(2) Start carrier engine as described on 
7-3. 

CAUTION 

Check all instruments for dangerous 
abnormal conditions when the carri 
engine starts. If any dangerous indie 
tions exist, stop engine immediately a 
search for deficiencies, and report the 
to organizational maintenance. 

7-8. Ooeration in Extreme Heat 


(Ij 10 insure proper circumtiyn me 
•ough the radiator core, drain and flush the 
ling system with clean water. 

(2) Clean the radiator cooling fins of insects, 
ves, dirt, and other foreign materials that may 
trict air flow. 

(3) Inspect the cooling system for leaks. Re- 
ice worn or damaged hose connection. Tighten 
•56 clamp. 

(4) Inspect coolant fan for proper operation, 
port any defects to organizational maintenance. 

(5) If the engine onerheats after refilling theco* 
nt system, shutdown the engine and allow it to 
)1. Drain and flush the entire coolant system and 
with clean water; do not use salt or mineral wa- 
solutions. 

(6) If the engine continues to overheat , report 
condition to organizational maintenance. 

'. Batteyies. 

(1) Check electrolyte at frequent intervals and 
i distilled water as necessary to maintain an 
ctrolyte level three-eights of an inch above 
tes. 

(2) Open battery box to allow air to circulate 
lund batteries to decrease the possibility of bat* 
ies overheating. 

1. Operation Under Dusty or Sandy Con- 
ions 

. General. Abrasive action of fine sand and 
it presents special problems when operating in 
5ty or sandy areas. 

'. Lubrication. Lubricants and lubricating 
lipment must be kept free of dust and sand. 

(1) Service air cleaner and breathers at fre- 
2 nt intervals to remove sand and dust. 

(2) Lubricate more frequently as fine sand or 


c. Fuel System. Keep the fuel tank filter 
tight to prevent sand or dust from entering 
fuel tank. Fuel filters must be serviced at 
quent intervals to keep them free of dust 
sand. 

7-10. Operation in High Humidity and \ 
Water Areas 

a. General. When operating in high hunii 
and salt water areas special precautions shouh 
taken to prevent rusting of metal paits and d 
rioration of paint and electrical wiling. 

b. Wiring. Although the wiring has been 
cially treated to resist fungus and rot, inspect 
quently for deterioration and worn spots. Re 
any defects to organizational maintenance. 

c. Rust and Cotrosion. 

(1) Remove rust from surface as soon as 
noted and paint bare surface. 

(2) Remove any corrosion and place a i 
film of lubricant on all polished and machi 
metal surfaces. 

7-11. Operation at High Altitudes 

a. General. Due to lower atmospheric iirosi 
and wide temperature ranges operating at I 
altitudes present special problems. 

CAUTION 

Check the engine frequently for over- 
heating in high altitude operation. 

b. At altitudes avove 6,000 feet the crano i 
not get the proper fuel/air mixture. If the onj 
runs rough, refer the equipment to organizatii 
maintenance for proper fuel iryector replacemc 

c. Frequently check and service the air clean 


Section I. LUBRICATION INSTRUCTIONS 


General 

1 section contains lubrication instructions that 
in addition to the instructions contained in lu- 
ation orders LO5-3810-296~12-l, -2, and -3. 


8>2. Lubrication 

Refer to paragiaph 3-2 for general lubricai 
structions. 


Section IL PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


General 

nsure that the model M320RT carrier is ready 
operation at all times it must be consistently 
systematically inspected for defects and dam- 
Perfonning checks listed in table 8-1 will ena- 
dofects and damage to be discovered and cor- 
ed before they result in serious failures. Minor 
jets discovered during operation should be 
id for correction at the eai’liest opportunity. 
1 ) operation immediately if a problem exists 
ch could cause damage to carrier if operation 
e continueti. All defects and corrective action 


taken shall be recorded on DA Form 2404 { 
as possible. 

8-4. Preventive Maintenance Check: 
Services 

See tables 8-1 and 8-2 for a list of prev 
maintenance checks and services. The list 
signed so that if each item is checked i 
numbei' orde)' one or moj’e persons can p 
checks in a minimum amount of time. Tabl 
to be used for operational checks and table 
weeldy checks. 


TabU' «•/. Oiwrutor Cnuc I’nxfinliiM' Maintenance 
Checkn and Sovices 

n — lieforc 0(jerntion D — During Operation ^ *“ After Operation 

Tmo viKiiiirc'd: Timt* requiretl; 


Inicrvnl nncl 
Sc(|Ucitcu No. 


» n 


I 1 


2 


3 

5 

0 



I (cm (o be inspected Procedure 


NOTE 

Visually inspect for evidence of lubricant and fuel leaks concuirently 
witli the daily service chtjcks. 

1 FURL SUPPLY 

Refill fuel tank tw requiied. 

ENGINE OIL LEVEL 

Check engine (li|»tick for coiTcct oil level. Add oil as necessary. If oil looks excessively 
dirty, change oil mid filter. Refer to L05-3810-2yb-12. 

AIR CLEANER 

Ctieck oil level and add oil as required. Refer to L05-3810-29&-12. 

HYDRAULIC OIL RESERVOIR 

Check oil level and refill aa necessaiy. 

BArrERIES 

Chock electrolyte level. Add distilled water to =>kinch above plates as required. 

TIRES AND WHEELS . . ^ . 

Check tiro pressure. Conect pressure is 66 psi. Add or release atr as required. Inspect 

for cuts, breaks or imbedded foreign matter. 

EIRE EXTINGUISHER 
Inspect for broken seal. 







Interval and 
Sequence No. 

Item (o be inspected Procedure 

3 

n 

A 

10 

1 


WINDSHIELD WIPKR 

Insjwci \Wper blade tmd arm for domicile. Replace aa necassaiy. 

BRAJU'-S 

Inspect for piopor o|)eraticm. Qicck air system for leaks and damaj^c*. 

ALTERNATOR 

Clicck ammeter to insiiio altemator is charging batteries. 

GAGES AND INSTRUMENI'S 

With tlie canior mnninK, chock all gmiges for normal readings as detsiiled in para- 
graph 7-2. 

NOTE 

During operation continue to obsci'Ve gages. Be alert to any 
unusual nuiscs, vibrntiutut or faulty operating condition. 


Table 8-2. Openitor Crew l*rcvcntivc Muintcnntiee 
D I Daily Services ^ 

Time required: 0.0 Time required: I 


Intorvul «int] 

Sequence No. 

Uetn to ho in8|>ecti.>tl 



D 

W 






Lubricate in accordance with tho lul)ricalion chait. 

DRIVE BELTS 

Inspect belt dedoction a.s dcscHbotl in paragraph 8-12. 

UA1TERIES 

THgliien loose cables and mounting corrosion. 

Inspect for crack and leaks. CIcnn filler cap holes. 

Add water to Ihico-eights of an inch above plates an vociuired, In fi-eozing temper* 
aturcs operate engine a minimum of 1 hour. 

FUEL FILTERS 

Drain water and setlimcnt from filttn*. Inspect for leaks. Roiilace filter if excessively 
ditty or nftov 260 houra of ol^eraUon. 

TIRES AND WHEELS 

Inspect fov cxccnnivc wear, cut, breaks, itnbo<ldcKl foreign matter and jni.s.sing valve 
caps. Replace as neccs-sary. 

CRANKCASE OIL 

Check ernnketwe oil level. Add oil if roquiretl. Sco fj06'3810-29B-12 for proper lubricant. 
Change oil if exce.s.sivcly dirty. 

HYDRAULIC RESERVOIR 

CTteck level and add oil tus retiulrcd. See L05-3810-20&-12. 

AIR RESERVOIR 

Drain air pt essun* and driiln water and sedimentation. 

CARRIER 

Run entrier and check o|>cration of all gages and controls on described in table 8-1. 
on, COOLER 

Chock oil cooler for oil leaks or other physical damage. Report leaks aml/or damage to 
Direct Support Mainlenance. 

OIL PUMP 

Inspect oil pump for leaks or damage. Report condition to direct supiwrt maintenance. 



Section III. TROUBLESHOOTING 


General 


8-6. Operator/Crew Maintenance 


4 aortinn nvnvi^loo n nrniHo to ho iioori Vi\j 


ble Shooting 















JGINE WILL NOT CRANK. 

Step 1. Check master and batteiy disconnect switch for the ON position. 

Turn switches ON. 

Step 2. Check for discharged batteries and low electrolyte level. 

Have organisational maintenance charge or replace discharged or damaged 
batteries. 

Step 3. Check battery cables, tei*minals and ignition wiring for breaks, loose connection: 
coiTosion. 

Clean batteiy terminals and cables of corrosion. 

Replace damaged cables. Replace or splice broken ignition wiring. 

Step 4. Check to see if starter is engaging engine flywheel wlien starter button is 

depressed. A spinning or clicking sound at the starter indicates a faulty starter, 
a loose wire. 

Have organizational maintenance I'epair stai’ter. 

IGINE CRANKS, BUT TOO SLOW TO START, 

Step 1. If engine has not been started within a few days the fuel lines may be empty. 

Hand prime engine with priming pumps provided. 

Step 2. Check fuel tank level. 

Refill fuel tank. 

Step 3. Check air cleaner and air intake lines for damage. 

Clean lines and service air cleaner as described in paragraph 9-32. 

Step 4, Check level filter and lines for dii't, obstiTJCtions and damage. 

Clean lines as required. Sciwico fuel filter as described in paragraph 9*32. 
Step 6. If engine still does not start refer equipment to organizational maintenance. 
raNE OVERHEATS. 

Step 1. Check level of coolant in radiator. If mdiator is low clieck for leaks. 

Refill radiator with proper coolant as desciibod in pai'agraph 8-11. 

Step 2. Check engine oil level. 

Add oil as detailed in L05*3810-296-12. Refer equipment to organizational 
maintenance if oil consumption is abnormally high. 

>W OIL PRESSURE 

Step 1. Check engine oil level. 

Add oil as required. 

Step 2. Check for oil leala. 

Repair leaks as necessary. 

lTTERIES DISCHARGE WITH ENGINE RUNNING. 

Step 1. Check altemator drive belt. 

Have organizational maintenance tighten belt. 

Step 2. Visually check for loose connection. 

Tighten loose connections. 

^GINE TENDS TO STALL AT FULL LOAD. 

Step 1. Check for dirty fuel filter. 

Replace fuel filter. 

Step 2. Check air filter for dirt. 

Clean air cleaner. 

)UGH OR ERRATIC ENGINE IDLING. 

Step 1. Check for dirty air cleaner. 

Clean air cleaner. 


vjiciici ai 

section contains maintenance instructions 
ring the functions which the operator/crew 
perform as allocated by the MAC and which 
not covered elsewhere in the manual. The 
r of coverage is the same as presented in the 
(see appendix B for applicable MAC). 

Fuel Tank Inspection 

lect fuel tank for cracks, breaks, dents or other 
age that may cause leaks. Report any defects 
irect support maintenance. 

Fuel Lines and Fittings Inspection 

)ect all fuel lines and fittings for leaks, cracks, 
ther damage. Cheek for loose fittings. (Refer to 
9-14.) Tighten all loose fittings and refer defec- 
lines or fittings to organizational mainte- 
ce. 

}. Air Cleaner Inspection 

)ect all fuel lines and fittings for leaks, cracks, 
imilar damage. Check for damaged hoses, loose 
) clamps, damaged gaskets or any kind of leak 
: allows air to enter the engine with out first 
sing through the air cleaner. Remove and in- 
:t the air cleaner element as described in 
igi’aph 932 b (6), (6) and (7). Refer any damage 
lefects to organizational maintenance for im- 
liate repair. 

I. Carrier Coolant System 

Inspectioyi. 

(1) Before starting the engine (engine cold) 
ove radiator cap and check coolant level and 
dition. If coolant level is less than three- 
ths of an inch above baffle plate or appears 
•ssively dirty service the radiator as described 
aragraph 8-11 b. 

(2) Inspect fan blade for bent or other dam- 
d condition. Check for loose mounting bolts, 
ilignment, or an unbalanced condition. 

(3) With the engine running check the 
ator for leaks. Check all hoses, connections, 
radiator cap for leaks. Check for leaks around 
mostat, oil cooler, filter and water pump hous- 
If any leaks are noted tighten hose clamps. 


sumcienL warm-up uine, lepuri, conuiuon lo 
nizational maintenance. If engine tempei 
exceeds 186*F. shut-down vehicle and aervi( 
paragraph 8-11 6). 

6. Service. 

WARNING 

If engine is hot extreme care must 1 
taken when removing radiator cap. H( 
coolant under pressure can be forced oi 
when removing cap and cause serioi 
bums. 

(1) Drain cooling system by opening 
cock. If coolant is to be saved drain into , 
tainer of sufficient capacity. 

(2) Clean cooling system by flushing 
scribed in TB 7B0-6B1. Remove dirt and 
foreign material from between the radiato 
with compressed air. Replace water filter 
scribed in para 9-3B. 

(3) Close drain cock and refill the coolir 
tern with an anti-freeze solution as detailed 
750-661. Insure the antifreeze mixture is suf 
to protect the engine a temperature safely 
the lowest expectant ambient weather condil 

(4) Check cooling system for leaks at al 
connections and drain cock. Start carrier < 
and allow to warm up. Recheck system for 
and check level of coolant. If necessary ad( 
ant to a level three-fourths of an inch 
radiator baffle plate. If operating temperatui 
exceeds 18B®F. or if leaks exist report condit 
organizational maintenance for repair. 

8-12. Electrical System 

a. Alternator Belts Inapeotion. 

(1) Remove deck plates over engine (see 
graph 8-20), 

(2) Check belts for cracks, breaks or fr 
Inspect belt adjustment by checking deflect 
belts as illustrated on fig. ^5. 

NOTE 

If belts are too loose, the alternator ma 
not provide a proper charge to the ba 
tery. If the belts are too tight it ma 
cause damage to the alternator pullc 
bearing. 

(3) Have organizational maintenance p 
nel replace damage belts or adjust belts thi 


2) Inspect battei’y cables for frays, breaks or 
connections. Check battery for broken ter- 

1 pai*ts, cracks and other damage. 

CAUTION 

[n freezing temperatures the engine 
=5hall be run at least one hour if distilled 
water is added to the batteries. 

3) Remove the battery caps and check the 
rolyte' level. If electrolyte level is less than 
i-eights of an inch above plates, add dtstilled 
ecessary. Clean battei’y cap vent holes and 
itall caps. 

4) Remove con’osion from terminal lugs and 
5ry cables. To aid in preventing further corro- 
lightly coat lugs and cables with type GAA 
30 as specified in LO 5-3810-295-12. 

;5) If additional testing or semce is required, 
ft condition to organizational maintenance for 
n. 

;6) Reinstall cover on battery box and place 
3ry disconnect switch to the “ON” position 
3-4). 

. Propeller Shaft Service 

Inspect propeller shaft for cracks, breaks or 
s that may cause an out of balance condition. 
;k universal joints for damage, looseness in 
:ap8 or loose hardware. Report any defects to 
nizational maintenance for repair. 

Service the univeraal joints by lubricating in 
rdance with LO 5'3810-296-12-l, -2, 3. 

. Axle Assembly 

lect the front and rear axle assemblies for 
se or oil leaks or other damage. A leak will 
nally be indicated by a wet area. When a wet 
is noticed it should be traced to the source of 
leak. Report all leaks and damage to direct 
)oi't maintenance. 

». Air Compressor Assembly 

Inspect the air compressor for loose hard- 

2 , cracks, breaks or other damage that could 
10 an air leak. Check hose and hose clamps for 
s. Tighten hose clamps and report any dam* 
to direct support maintenance. 

Inspect air intake to ensure it is clean and 


Inspect the four wheels for broken welds, \ 
distorted beads, and loose wheel nuts. Ch« 
loose or damaged ring locks. Report any def 
organizational maintenance. 

8-17. Steering Assembly 

a. Hose, Lines and Fittbuj Inspection. Insf 
lines, hoses, and fittings for leaks. Tighte 
loose fittings. Report any other damage to c 
zation maintenance. Refer to fig. 8-1. 

b. Cylinder hispection. Inspect hydraulic 
ing cylinders for leaks, cracks or breaks. I 
any damage to the cylinder assemblies to 
support maintenance. 

8-18. Outriggers and Floats 

Inspect the outriggers and pads for rust, cor 
and broken or cracked welds. Check ball : 
assembly and hardware for damage. Chec' 
plate on floats for damage and loose moi 
hardware. Tighten any loose hardware and 
any damage to organizational maintenance. 

8-19. Carrier Cab Assembly 

a. Glass Inspection. Inspect all earner gh 
cracks and leaks around weather stripping, 
rubber stripping for cracks and other da 
Report any damage to organizational m 
nance for replacement. 

b. Seat Assembly Inspection. Inspect cuf 
for torn or ripped covers. Check seat frar 
cracks, breaks or bent frame. Check seat be 
loose mounting, torn belts or defective late' 
port any damage to organizational maintena 

8-20. Engine Deck Plates 

a. Removal. Remove engine deck plates a 
trated in figure 8-2. 
d. Cleaning, Inspection. 

(1) Clean deck plates with cleaning s 
(Fed. Spec. P-D-680 or equivalent) and dry 
oughly. 

(2) Inspect deck plates for cracks, bre: 
other damage. Replace damaged plates. 

c. Installation. Refer to figure 8-2 and inst 




STEP 1 . REMOVE MOUNTING SCREWS ON ALL DECK PLATES 
STEP 2. LIFT DECK PLATES FROM CARRIER. 



Fiffiiiv Engine deck plates, rtmovnl mwi 


Section I. SERVICE UPON RECEIPT OF MATERIAL 
Inspecting and Servicing the Equip- 9-2. Installation 

Refer to paragTaph 4-2 for installation of c 
!• to pai-ag-rapli 4-1 for Inspection and services nents shipped separately, 
perforinocl on the equipment upon receipt of 
rial 


Section II. MOVEMENT TO A NEW WORK SITE 
Dismantling for Movement 9-4. Reinstallation after Movement 

r to paragraph 4-4 and 4-4 for equipment dis- Refer to paragraph 4-2 for installation instrii 
ding instruction belore movement to a new after movement to a new work site, 
site. 


Section III. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT 


Tools and Equipment 

I' to paragraph 4*0 for infoi'inution [)ei*taining 
ola, eciuipment and repair parts issued with 
■iiithorized for the M.S20RT Cairier. 

Special Tools and Equipment 

e are no special tools or lest equipment re- 


quired for organizational maintenance o 
M320RT Currier. 

9-7. Maintenance Repair Parts 

Repair parts and equipment for the M3 
Crane are listed and illustrated in the oi 
•/.atlonal maintenance repair parts and s; 
tools list. 


Section IV. LUBRICATION INSTRUCTIONS 
General Lubrication information 9-9. Detailed Lubrication information 

r to i)aragrnph 4-9 for general lubrication in- Refer to paragraph 4-10 for detailed lubri 
:tions. instructions. 


Section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


. General 

isurc that the M320KT -caiTier is operational 
1 times, it must be systematically inspected. 
:t3 may then be discovered and coiTected be- 


is noted during operation that could cause 
age to the equipment stop operation immec 
All deficiencies and short comings will be re 
together with the con’ective action taken i 
Form 2404 as soon as possible. 


Uperntion. L/unngopei aiionoi ineciirin*r,cnt«:Riun.yiiuuisivi 
operation. Also be alert for unusual noises and/or vibration. 

radiator 

Inspect for leoUs and maintain coolant levelthree-fourtlis of an inch above baffle. Replace worn hoses and 
seivice radintor (refer to paragraph 9-36) os neces-sary. 

Use a hydron eter and mea-sure the coolent systems freezingpoint. Add anti-freeze to protect the cooling 
system to the lowest ambient temperature expected. 

WATER FILTER 

Replace cartiidge every 250 houre or 3 months. Cartridge should be replaced whenever coolant is 
completely drained or replaced. Check for leaks whenever replacing cartridge. 

DRIVE BELTS, ALTERNATOR AND WATER PUMP 

Inspect belt deflection. Adjust belt temion if deflection exceeds one-fourth to one- half of on inch per foot of 
span. (See figuic -l-S.) 

Ins|)crt belts for cracks and frays. Replace as required (see paragraph 940). 

FUEf, FILTERS 

Drain water and sediment. Inspect filter for leaks. Repair as required. Replace secondary filter element 
and clean primary filter clement and float tank filter screen eveiy 260 hours. (Refer to paragraph 9-28.) 

ENGINE OIL LEVEL 

Check oil level. Add oil os required. If oil is excessively dirty, change oil and replace filter as described in 
paragraph 0-28. 

BATTERIES 

Inspect for loose cables and mountings. Tighten as necessary. Remove all conosion and clean cap vent 
holes. Check batteries for cracks and leaks. 

Add distilled water as required, to a level three-eights of an inch above plates. In freezing weather run 
carrier engine a minimum of one hour. 

Teat specific gravity of electrolyte atrd reclrarge or replace as required. 

TIRES AND WHEELS 

Check tiro pressure. Coircct pressure is 55 psi. Inspect tires for excessive wear, cuts, breaks, embedded 
foreign matorinl and missing valve caps. 

FUEL TANK 

Clheck fuel tank for loose mounting. Inspectfor leaks, breaks orcracks. Tighten loose mounting. Replace if 
ttmk Is leaking. Replace a defective cap gasket. 

AIR CLEANER 

Check level of oil iir cleaner and add oil as required. Refer to L05-3810-29&-12. 

HYDRAULIC RESERVOIR 

Check fluid level and add fluid as required. L(^38I0-295-12. Check filter and service as described in 
paragi'uph 9-86. 

LIGHTS 

Inspect all light wiring for cracks, breaksand other damage. Chock for loose connections. Check operation 
of all lights as described in paragraph 7-2. 

BRAKES 

Inspect brakes for proper operation as described In paragraph 7-2. Oieck air system for leaks and 
damage. Adjust brakes as described in parngmph 9-60. 

WINDSHIELD WIPER 

Inspect wiper blade and ai'm for damage. Replace all defecUve parts as necessary. Refer to paragraph 
9-76. 

FIRE EXTINGUISHER 

Check fire extinguisher for broken seat 

OPERATOR’S CAB 

Inspect operator's cab for cracked glass and domaged door. Replace glass and/or door as instructed in 
paragraph 9^9. and 9-70. 

UTIIdTY BLADE 

Inspect for cracked or broken welds, bent or damaged mounting brackets, and worn pivot pins. Check 
bushing for wear. 

Inspect cutting edge of wear ai\d loose or missing mounting bolts. The cutting edge should never be worn 

to thei>Oint thatth*^ hlnrlA i(iHnincrfViomlfm<r. !e 
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FRAME 


I «»uu i/ll ao iitrtcoa«ry. 


Insp^ frame for cracks, breaks or other damage. Check for loose or missing hardware. Inspect cradle for 
vTsioie damage. 

Refer any damage or defects to general support maintenance. 

CRANKCASE BREATHER AND VALVE COVERS 

Inspect bi eather for leaks, dents or other damage. Check toensure breather is securely mounted Tighten 
mounting and repair or replace as necessary. Service breather every 250 hours of operation IL05- 
3810-295-12). 

TORQUE CONVERTER 

Inspect for dents, cracks or other damage that may cause leaks. Check to insure mounting is secure and 
converter has no leaks. Service In accordance with L05-3810-295.12. 


0 


0 


0 


ALCOHOL EVAPORATOR 

Insure that evaporator is two-thirds full of pure methyl 188-proof alcohol Alcohol must be free of any 
inhibitor. 


Every 900 hours of operation the strainer in the bottom of the body should be removed and cleaned with 0, 

cleaning solvent. Annually the evaporator should bo disassembled and all parts cleaned and gaskets 
replaced. (See paragraph 9-62.) 


Section VI. TROUBLESHOOTING 


!. General 

section provides information useful to oi*ga- 
tional maintenance personnel in determining 
correcting unsatisfactory operation or mal- 
tiona of the M320RT carrier and its compo- 
s. Any trouble beyond the scope of organi- 
inal maintenance as determined by the MAC 
ntenance allocation chart) should be refeired 
rect support maintenance. 


9-13. Organizational Maintenance ‘ 
bleshooting 

Table 9-2, Troubleshooting, lists possible mj 
tions followed by tests or inspections necess 
verify and isolate the malfunction. Also in< 
arc corrective actions required. Perform thi 
inspections and corrective actions in the 
that they are listed. Any malfunctions not 
shall be checked on the MAC and refen'ed 
proper maintenance group. 


Tabic 9-‘2. TmuMcsbrntthiy Chaii 

‘UNciton 

TEST OR INSPECTION 

CORRECTIVE ACrnON 

ENGINE WILL NOT CRANK. 

Step 1. Check to see if battery is dischai’ged and electrolyte level is low. 

Fill battery cell to three-fourths of an inch above baffle plates. Recharge 
battenes. 

Step 2. Check battery cables and ignition wiring for breaks, loose connections or corros 
Clean battery terminals. Replace damaged battery cables. Replace or repair 
other damaged ignition wiring. 

Step 3. Check to see if starter relay is engaging flywheel when starter button is depres 
A spinning or clicking sound indicates a faulty stai’ter relay. 

Replace starter relay as described in paragraph 9-41. 

ENGINE CRANKS, BUT TOO SLOW TO START. 

Step 1. Check battery for insufficient charge. 



atep I. L-necK luei lanK levei. 

Refill fuel tank. 

Step 2. Checit air cleaner and air intake lines for damage, clogging or obstructions. 

Clean lines and service air cleaner as described in paragi aph 8-11. 

Step 3. Check fuel filter for dirty element or clogged lines. 

Seivice fuel filter as described in paragraph 9-28. 

Step 4. Check fuel pump, and iryector for faulty operation. 

To repair fuel pump and injections refer defects to direct and general suppo 
Step 5. In cold weather cheek the cold \veather starting aid for proper operation. 

Replace damage cable contmls. Clean clogged lines and replace faulty earth 
as described. 

ENGINE OVERHEATS. 

Step 1. Check coolant level. 

Add water to radiator if level is low. Determine cause of low coolant level a: 
repair or service. 

Step 2. Check fan and water pump V-belt tension. 

Adjust V-belt tension as described in parag;i*aph 9-37. 

Step 3. Checl< radiator and coolant, as coolant may bo excessively dirty and radiator n 
be clogged. 

Drain and flush radiator as described in paragrapli 8-11. 

Step ‘1. Check hoses for leaks or a collapsed condition. 

Replace damaged hoses. 

Step 5. Remove and test the thermostat as described in paragraph 9-34. 

Step fi. Remove and chock water pump for damaged parts or a defective Impeller. 
Replace defective water pump as described in paragi'aph 9-37. 

ENGINE FAIhS TO REACH OPERATING TEMPERATURE. 

Step 1. Tlierinostat may be stuck open or removed from vehicle. Remove thermostat 
housing and check thermostat. 

Replace defective thermostat 

Step 2. Check for exce.ssjve leakage at tlie thermostat seals. 

Replace thermostat seals as described in paragraph 9-34. 

LOW OIL PRESSURE. 

Step 1. Check for leaks in oil lines. Replace damaged parts and/or tighten loose connec 
Step 2. Check quality of oil. If oil is dirty, oil filter may be clogged. 

Drain oil and change filter as described in paragraph 9-28. 

Step 3. Qieck oil viscosity. If oil is too thin it will cause low oil pressure. 

Refer to L06-3810-295-12 for proper gi’ade of oil. Drain and refill crankcase 
correct oil as described in paragraph 9-23. 

3ATTERIES DISCHARGE WITH ENGINE RUNNING. 

Step 1. Check electhcal connections for loose or broken wires. 

Repair broken wires, tighten loose connections. 

Step 2. Check to see if alternator V-belt is loose or broken. 

Adjust V-boIt tension if loose. Replace broken belt. 

Step 3. Check to see if alternator brushes are excessively worn. 

Replace worn brushes. 

Step 4. Check to see if alternator is charging with proper voltage applied. 

Replace a defective alternator. 


direct support maintenance. 

Step 2. Check quality and grade of oil being used for specific weather. 

Replace oil with proper quality and grade of lubricating oil as described in th€ 
cuiTent lubrication chart. 

INE NOISY. 

Step 1. Check to see if tappet clearance is excessive. 

Refer to direct support maintenance for tappet adjustment. 

Step 2. Check to see if proper octane fuel is tteing used. 

Fill fuel tank with proper octane fuel. 

Step 3. Check to see if connecting rod bearings or main bearings are damaged. 

Report condition to direct support maintenance for repair. 

GH OR ERRATIC ENGINE IDLING. 

Step 1. Check to see if intake manifold is leaking. 

Refer to direct support maintenance for defective manifold replacement. 

Step 2. Check to see if air cleaner is dirty. 

Clean dirty air cleaner. 

Step 3. Check to see if carburetion is faulty 
Replace defective carburetor. 

INE STALLS INTERMITTENTLY AT FULL LOADS. 

Step 1. Check to see if air cleaner is dirty. 

Clean dirty air cleaner. 

Step 2. Check to see if fhel filtort arc dirty. 

Replace dirty fuel filter elements. 

Step 3. Check to see if fuel pump is faulty. 

Replace faulty fuel pump. 

INE "CUTS OUT" SUDDENLY. 

Step 1. Check all fuel lines for restriction. 

Replace defective fuel line. 

Step 2. Check fuel and fuel tank for dirt 

Drain and refill fuel tank with clean fuel. 

Step 3. Check to see if fuel pump is faulty. 

Replace defective fuel pump. 

INE EXHAUST IS SMOKING. 

Step 1. Check to see if ignition is timed properly. 

Adjust ignition timing. 

Step 2. Check to see if spark plugs are defective. 

Replace defective spark plugs. 

Step 3. Check to see if air cleaner is dirty. 

Clean dirty air cleaner. 

Step 4. Check for faulty carburetion. 

Replace defective carburetor, 

BRAKE PRESSURE INCORRECT. 

Step 1. Check governor for incorrect pressure range. 

Readjust governor. 

Step 2. Check air system for leaks and/or faulty compressor. 

Repair any air leaks, replace a faulty compressor. 

ER STEERING IS NOISY AND/OR IS SPONGY. 

Step 1. Check power steering fluid level. 



btep 1. Check steenng fluid resei’voir for an overfull condition. 

Remove steering fluid until it reaches the full mark. 
Step 2. Check for clogged steering fluid filter. 

Clean or replace steering filter. 

BRAKES GRAB WHEN APPLIES. 

Step 1. Check to sec if brakes are properly a(ijusted. 

Adjust brakes. 

Step 2. Check brake linings to see if they are excessively worn. 
Replace worn or defective brake shoes. 


Section Vil. MAINTENANCE OF RADIO 
INTERFERENCE SUPPRESSION 


Genera) 

electrical disturbances in the radio frequency 
ge, which are generated by the M320RT titick 
le and may interfere with radio receivers or 
2 r electronic equipment, must be effectively 
.iced or eliminated. These disturbances are 
pressed by providing a low resistance path to 
jnd for stray currents. This is achieved by 
flding the ignition and high frequency wires, 


grounded to the frame with bonding* strap} 
the use of capacitors and resistors. 

9-15. Inteference Suppression Compor 

Radio intei*ference suppression components 
M320RT carrier are the same as described f 
crane. Refer to part I, chapter 3, section V 
detailed description. 


Section VIII. MAINTENANCE OF ENGINE ASSEMBLY 


S. Genera) 

5 section and subsequent sections in this chap- 
provide maintenance procedures for all items 
ch are the responsibility of organizational level 
lonnel as allocated by the maintenance alloca- 
chai;*t (MAC). 

7 . Carrier Engine 

General. The carrier is equipped with an 
Under Cummins Model V-903 direct injection 
lel engine. The engine is used to power the 
'ier and all accessories attached to the cairier. 
iTispection. It is the responsibility of organi- 
onal maintenance personnel to inspect the en- 


gine assembly for oil, fuel, and coolant 
Check all tubes, hoses, connections and fi 
Drive belts must be inspected for frays or t 
inspect for any other signs of damage or exc 
wear to the engine or engine accessories. Ri 
appropriate sections of this chapter for rer 
replacement instructions. If the approprij 
structions are not contained in this chapter 
the malfunction or damage to direct and g 
support maintenance personnel for correctio 
c. Teatvig. Test the carrier engine funct 
to insure proper operation of the engine ass 
Refer to chapter 7 for description and n 
operating readings of all engine gages an 
trols. 


Section IX. MAINTENANCE OF EXHAUST SYSTEM 


B. General 

j carrier exhaust system consists of three 
aust pipes and a muffler. The muffler is 
anted in the engine compartment under the 
ine deck plates. Protective heat shields are 
;ed around the muffler to prevent damage to 


sufficient time must elapse from engii 
shut down to allow the entire exhau 
system to cool. 
a. Removal. Refer to figure 9-1 and remo 
carrier exhaust system as follows: 

(1) Remove the engine deck plates 

_ j - ^ yi A 


1 Nut 

2 Lockwasher 

3 u-bolt clamp 

4 U boll 

6 Exhaust pipe 

6 Nut 

7 Lockwasher 
8U-bolt clamp 
9 U-bolt 

10 Exhaust pipe 

11 Exhaust pipe 

12 Screw 


IS Ixx;kwash> 

14 Nut 

15 Heat shiel 

16 Screw 

17 Lockwashi 

18 Screw 

19 Ix)ckwash( 

20 Bracket 

21 Bracket 

22 Heat shiel 

23 Heat shiel 

24 Muffler 


. Heaning and liiapection. 

(1) Using a wire brush, clean all components 
he engine exhaust system. 

(2) Inspect muffler and exhaust pipes for 
cks, breaks or other damage. 

(3) Inspect all hardware and threaded parts 
thread damage. 

(4) Replace all parts found to be defecUve or 
)wing excessive thread damage. 

. Replacement. Refer to figure 9*1 and replace 
5 muffler and exhaust pipes as follows: 

(1) Assemble brackets (20 and 21) to heat 
elds (22 and 23). If they were removed. Secure 
h screws (18) and lockwashem (19). 

Section X. MAINTENANCE 

!0. General 

. The can'ier engine lubrication system main- 
ns proper oil pressure at the operating units, 
ers the oil, assures proper oil temperature, and 
ivides the means of draining, replenishing, and 
asuring the oil in the engine crankcase. 

). The components to be maintained by the or- 
nizational maintenance personnel include the 
filter assembly and external lines. Inspection of 
2 oil cooler and oil pan is the responsibility of 
organizational maintenance personnel 

Oil Pan Inspection 

sped the oil pan for leaks or any physical dam- 
B. Any damage or oil leaks shall be reported to 
2 direct support maintenance peisonnel. 

22. Oil Cooler Inspection 

spect oil cooler (fig. 9-2) for oil leaks, or other 
ysical damage. Any oil leaks or damage to the 
cooler shall be reported to the direct support 
untenance personnel. 

23. Oil Filter Service and Maintenance 

1 . Inspection and Seynjice. Inspect and service 
B oil filter and system as follows: 

(1) Remove the dipstick (fig. 9-3) and wipe 
;an. Reinsert it into the dipstick tube and then 


witn screws uo;, locKwasners u u, screws 
lockwashers (19). 

(4) Place muffler (24) on exhaust pipes (K 
11) and secure with U-bolts (9), clamps 
lockwashers (7) and nuts (6). 

(B) Install exhaust pipe (6) on muffler (24; 
secure with U-bolt (4), clamps (3), lockwashei 
and nuts (11). 

(6) Assemble rear heat shields (15) to 
shield (22 and 23) and secure with screws 
lockwashers (13) and nuts (14). 

(7) Reinstall the engine deck plates a 
structed in paragraph 8-20. 

OF LUBRICATION SYSTEM 

remove to check level and condition of the 
eating oil. 

NOTE 

Engine must be shut down several min 
utes prior to checlcing oil. This allows th' 
lubricating oil to drain into the oil pai 
for an accurate reading on the dipstick. 

(2) When the oil level is below the low 
cator mark on the dipstick, refer to L06-381' 
12 and add the appropriate oil to maintaii 
proper oil level. 

(3) When the oil is excessively dirty it mi 
changed as described in this section. 

(4) Inspect filter housing and all oil lim 
cracks, leaks or other damage. Replace any ( 
tive lines or housings as required. 

h. Removal Wlten the oil filter is remove 
lubrication oil must be changed. Remove an 
assemble the oil filter and change oil as follo^ 
NOTE 

It is recommended that in cold ambien 
temperatures the engine be run a suff 
cient length of time to warm the engin 
oil before draining. 

(1) Using a suitable size container, dra' 
gine oil by removing oil drain plug (fig. 9-4 
place the drain plug after the oil has been 
pletely drained. 



DIPSTICK 




ter body (4). 

(4) Loosen center bolt (5) and remove 
body (4), oil cartridge (3) and gaskets (13). 1 
oil cartridge for inspection and discard gaskc 
(6) To remove oil filter assembly disconn 
lines and remove attaching screws (fig. 9-6). 


Figure 9 i. Engine oil divin plug. 


ATTACHING SCREWS 
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c. Disassembly. Refer to figure 9-6 and disas- 
emble the oil filter assembly as follows: 

(1) With the oil cartridge assembly removed 
ontinue to disassemble the oil filter if required by 
emoving retaining rings (6, fig. 9-6) from center 


(12) from filter bodies. 
d. Cleanbig, Inspectioyi and Repair. 

(1) Clean all metallic portions of the oi 
assembly with cleaning solvent (Fed. 
P-D-680 or equivalent) and dry thoroughly. 


1 



1 Filter hood 

2 Pipe plu}' 

3 Oil cartndge 

4 Filter body 

5 CenU " bolt 

6 Ketal’.ing ring 

7 Oil seal 


8 Filter adapter 
0 Washer 

10 Element spring 

11 Drain plug 

12 Copper seal 

13 GasKet 


FiffUi'e 9-6. lAtbricating oil filter, exploded view. 


(3) Inspect springs for damage or loss of resi- 
liency. Check all other parts for cracks, breaks or 
other damage. 

(4) Repair is limited to the replacement of all 
farbidges, gaskets, oil seals and defective parts. 

e. Reassembly. Refer to figure 9-6 and reassem- 
ble the oil filter assembly as follows; 

(1) Install copper seals (12) on center bolts (5) 
and slide center bolt into filter bodies (4). 

/0\ A U . 


(6) and place gaskets (13) on filter bodies 
tion filter body assemblies on filter hea 
tighten center bolts (6). 

(4) If removed, sissemble pipe plug (i 
head (1) and drain plug (11) to filter body 

/ Installation. 

(1) Secure oil filter assembly to enj 
with attaching screws (fig. 9-5) and rec( 

li'npa 
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Figio-e S-7. OH filler lube. 


(3) Start engine and check entire lubrication 
tern for oil loaka. Special attention shall bo 
en to the oil filter assembly and oil pan drain 
g when checking for oil leaks. 


(4) Shutdown engine, allow sufficient timi 
oil to drain into the oil pan, and check the oil. 
plenish if necessary. 


Section XI. MAINTENANCE OF ROCKER ARM COVERS 


14. General 

e carrier engine has two rocker arm covers. An 
filler cap is provided in the right hand cover. 

15. Rocker Arm Covers 

Removal and Disassembly. 

(1) Remove carrier deck plate over engine, 

(2) Disconnect and cap all hoses, tubes and 
inectors necessary to remove the engine rocker 
^ers. 

(3) Remove screws (1, fig. 9-8), lockwashers (2) 
id washers (3) and remove rocker arm covers (4 

1/1 RN 


6. Cleaning^ Inspectioii and Repair. 

(1) Clean all metallic parts of the rocker 
covers with cleaning solvent (Fed. Spec. P-D-B 
equivalent) and dry thoroughly. 

(2) Inspect rocker arm covers for cr; 
breaks or other damage. Check for thread dai 
on all hardware. 

(3) Repair is limited to replacement ol 
parts found to be defective. 

c. Reassembly and histallation. 

(1) Reassemble oil filler tube (8, fig. 9-8) a: 
filler cap (7) to cover (4). 

Install new baskets (6) and assemble r 


1 Screw 

2 Locktvasher 

3 Washer 

4 Rocker arm cover 

5 Rocker arm cover 
C Gasket 

7 Oil filler cop 

8 Oil filler tube 

Fiffure Bnffine rocker arm covere, removat. 




Section XII. MAINTENANCE OF FUEL SYSTEM 


26. General 

a. The fuel system is a “pressure-time” (PT> sys- 
m which is based on the principle that the vol- 
Tie of liquid flow is porportionate to the fluid 
’esaure, the time allowed to flow and the passage 
ze through which the liquid flows. 

b. The fuel system consists of the fuel tank, fuel 
ters, fuel pump, injector supply and drain lines 
id injectors. Also included in this section is 
aintenance of the starting aids and throttle con- 
ols and linkage. 

c. The fuel pump draws fuel from the fuel tank 


through the fuel filters and delivers it to ih 
jectors under controlled pressure. The inje 
receive the low-pressure ^el from the fuel i 
and deliver it into the combustion chambe 
the proper time, in equal quantities and bun 
condition. A common drain line returns fue 
iryected, to the fuel tank. 

9-27. Fuel Pump Inspection 

Inspect fuel pump (fig. 9-10) for any fuel lea’ 
other physical damage. Any fuel leaks or dar 
to the fuel pump, shall be reported to the c 
support maintenance personnel. 



Figure MO. Fuel pump aesembly. 
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u remove vne engine ueeK piates. ^4) Kemove capscrews (ly, y, fig. y-lid 

2) Drain the fuel from the filter assembly into washers (20, 8) and lift filter assembly fi'or 
itable sized container. Care should be taken rier. 
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Figure (t-Ii. Fuel filter, renumtl atul imtallation. 


)isa8sembly. Refer to figure 9-12 and disas- 
le the fuel filter assembly as follows: 

1) Remove screws (9) and washers (8) and 
ve filter body assemblies (2 and 3). 

1) Remove drain plugs (4) from filter bodies 

3) Remove filter elements (6) from bodies (5) 
einove and discard gaskets (7). 

1) Remove nut (10) and washer (11) and slide 
;12), plunger (14) and strainer (16) from stud (16). 
5) Remove strainer (16) and plunger (14) from 
(12). Remove drain plug (13) from body (12). 
)ve and discard gasket (18). 


fig. 9-12) by reverse flushing. 

(2) Inspect all parts for damage or defects, 
all hardware for thread wear or other damag 

(3) Replace all gaskets and filter elemeni 
pair is limited to the replacement of damag 
defective parts. 

e. Reassembly. Refer to figure 9-12 and reass 
the fuel filter assembly as follows; 

(1) Assemble stud (16) and nut (17) to filte: 

(n 

(2) Install drain plug (13) into body (12) am 
new gasket (18) into body (12) and place new g 
(18) into filter head (1). 



nstiilhtion. Refer to figure 9-11 and install the 
liter assembly as follows: 

1) Position filter assembly on carrier and secure 
attaching screws (19, fig. 9-12). 

2) Connect all fuel lines that were disconnected 
e removal procedure. 

3) Slart carrier engine and check filter assembly 
uel line connections for fuel leaks. Correct any 

•1) Install deck plates over carrier engine assem- 

Fuel Tank, Lines and Rttings 

^nel Tank Se^’uice. If water or other contamina- 
s found in the carrier fuel, the fuel tank should 
ained and refilled as follows: 

1) Place a container of sufficient capacity under 
Jel tank and remove the drain plug. (fig. 9-13). 
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Figure 9-13. Fuel lank drain plug. 


9-30. Starting Aid Assembly 

a. Removal and Disassembly. Refer to f 
9-16 and remove and discard carrier engine 
ing aid as follows: 

(1) Remove nuts (3), lockwashers (2) 
screws (1). Remove screws (4) and cable stop ( 

(2) Remove screw (6) from starting valv< 
Remove clamp (28) and lift control assemb 
from carrier cab. 

(3) Remove clamps (24), copper tube 
atomizers (9) and tube tee (10) from startin 
valve (22). 

(4) Remove wing nuts (13), lockwashers 
clamp bracket (14) from studs (16). 

(6) Remove nuts (11), ]ockwashei*3 (12), c 
plate (16), and studs (16). 

(6) Unscrew ether cylinder (17) from sta 
aid valve (22). 

(7) Remove screws (19), lockwashers (20 
nuts (21) and remove bracket (26). Lift startin 
valve (22) from cairier. 

b. Cleaning, Inspection, Repair. 

(1) Clean all metallic parts of the startin 
assembly with cleaning solvent (Fed. I 
P-D-680 or equivalent) and dry thoroughly. 

(2) Inspect all components of the startin 
sembly for cracks, breaks or other damage. 

(3) Repair of the starting aid assembly i: 
ited to the replacement of any defective parts 

c. Reassembly and Installation. Refer to f 
9-16 and reassemble and install the starting f 
follows: 

(1) Install bracket (26) on starting aid > 
secure with nuts (21), lockwashers (20) and s( 
(19). 

(2) Install clamp plate (16) on cander 
studs (16), lockwashere (12) and nuts (11). 

(3) Install tube tee (10) on starting aid 
(22) and position valve in place. Secure 
screws (1), lockwashers (2) and nuts (3). 

(4) Assemble control assembly (7) in ct 
cab and install clamp (23). 

(6) Install cable through valve assembly 
cable stop (6). Position cable in valve assembly 
secure with screw (6). 

(6) Adjust cable stop on control assembly 


30 


28 



1 Coupling 

2 Coupling 

3 Rubber nose 

4 Elbow 
6 Elbow 

6 Hose adapter 

7 Coupling 

8 Band marker 

9 Rubber hose 

10 Elbow 

11 Brass bushing 

12 Rpe tee 


17 Coupling 

18 Ruboer nc 


io nuDoer nose 

19 Elbow 

20 Brass bushing 

21 Pipe tee 

22 Aaapter 

23 Nut 

24 Band marker 
26 Copper tube 

26 EItow 

27 Coupling 
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1 Screw 

2 Lockwasher 
8 Nut 

4 Screw 

5 Cable stop 

6 Screw 

7 Control assembly 

8 CoDDer tube 


10 Tube tee 

11 Nut 

12 Lockwasher 

13 Wing nut 

14 Clamp brakcet 
16 Clamp plate 

16 Stud 

17 Ether cylinder 


19 Screw 

20 Lockwasher 

21 Nut 

22 Starting valve 

23 Clamp 

24 Gamp 

25 Bracket 










ind remove pm Irom clevis (44). 

6) Remove spring: (18). Remove cotter pins 
straight pins (20) and rods (21). 

7) Remove cotter pin (22) and straight pin (23) 
throttle lever (25). Tap spring pin (24) out 

remove throttle lever (25) from support (29). 

8) Pull throttle lever (26) from support (29) 
remove support by removing screws (27) and 
irashers (28). 

9) Unscrew clevis (30) from cable (41). Remove 
vs (31), lockwashers (32) and lift bracket (33) 
alternator guard (34) from the cander. 

10) Remove cable (41) and disassemble if 
ssary by removing clevis (44) and nuts (40). 

11) Remove cotter pins (42) and straight pins 
Tom the ends of rod (45). liemovo clevis (44) 
lut (46) from the rod. 

12) Remove cotter pin (47) and pin (48) and 
edal (49) off pedal bi’acket (5)3). 

13) Remove screws (50), loclovashers (61) and 
(52) and remove pedal bracket (63). 

14) Remove nut (60), lockwasher (66), screw 
nd pedal stop (67). 

15) Remove nuts (64), lockwashers (63), 
lers (62), spacers (69, 60 and 61) and screws 
rom bellcrank (05). 

leaning, Impection and Repair. 

1) Clean all metallic parts of tlie control link- 
ivith cleaning solvent (Fed. Spec. P-D-G80 or 
'alent) and dry thoroughly. 

2) Inspect all paits for cracks, brealcs, wear 
)ther damage. 

3) Repair or I’eplace all pai*ts found to be de- 
'e. 

imiallaiion. Refer to figure 9-16 and install 
hrottle controls and linkage as follows: 

1) Install bellcrank (65) using screws (68), 
?rs (69, 60 and 61), washers (62), loclcwashere 
and nuts (64). 

2) Install pedal stop (67) by placing screw (64) 
Jgh stop and securing with lockwasher (66) 
mt (66). 

3) Install pedal bracket (63) using screws (60), 
mshera (51) and nuts (62). 

4) Place pedal (49) on bracket (63) and slide 
ght pin (48) through holes provided on the 
<et and pedal. Secure pin (48) with cotter pin 


berew clevis (30) to cable (41). 

(7) Install alternator guard (34) and b 
(33). Secure with lockwashers (32) and screws 

(8) Install support (29) using lockwashe 
and screws (2'0. Slide throttle lever (26) th 
support (29) as illustrated. 

(9) Slide thi’ottle lever (25) onto lever (2' 
secure with spring pin (24). Connect throttle 
(25) to clevis (30) witli straight pin (23) and 
pin (22). 

(10) Connect rod.s (21) to throttle leve 
using straight pin (20) and cotter pin (19). Cc 
the other end of rods (21) to control using st 
pin (20) atid cotter pin (19). Connect spring i 
rods (21). 

(11) Assemble nuts (30), clevis (17) and c 
link (12) to rod (14). Connect clevis (17) to bell 
(65) using straight pin (16) and cotter pin (15) 

(12) Install control bracket (11) 
lockwashers (10) and screws (9). Install data 
(67) on bracket with screws (60). 

(13) Assemble throttle lever assembly t 
trol bracket by installing washer (8), throttle 
(7), washert (6), and washer (6) and securing 
nut (4). 

(14) Assemble control link (12) to throttle 
(7) using screw (2) and lock nut (3). 

(16) Assemble handle (1) to hand throttle 
(7). 

d. Adjuslmctd. Af)just the throttle contro 
age in the following order. 

(1) Adjust the bellcrank (65, fig. 9-16) ’ 
controller by rotating clevis (30) on control 
(41). 

NOTE 

Upon completion of adjustments, clev 

(30) and clevis (44) should be locked i 

place with nuts (40). 

(2) Adjust pedal (49) to bellcrank (65) 
moving rod (45) from pedal and rotating 
clevis (44) for proper adjustment. Lock rod in 
with nut (46) and reassemble rod to pedal 
adjustment is complete. 

(3) Adjust the hand throttle lever 
bellcrank by adjusting control link (12) and 
(17) on rod (14). After adjustment lock clevi 
control link in position on rod with nuts (13). 


HOSE CLAMP 



ASSEMBLY 

JTA033077) 

Fi{/iii‘e f)-l 7. Air cletimr, tx'inowil nml itistuUutiou. 


(1) Loosen screw on hose clamp and slide 
clamp and tube elbow off the air cleaner. 

(2) Remove screw and nut on mounting clamp. 
Spread band and remove air cleaner assembly. 

b. Disaascmbly. Refer to figure 9-18 and disas- 
semble the air cleaner assembly and hoses as fol- 
lows. 

(1) Remove nut (5), loclcwasher (4) and screw 
(3) and remove bracket (6). 

(2) Loosen hose clamps (1) and remove tube 
coupling (2), air duct (7). and tube elbow (8). Re- 
move clamps (1). 

(3) Remove screws (9), lock washers (10) and 
nuts (11) and remove clamp (12) from cander, 

(4) Remove cap (13) from cleaner body (20). 

(6) Remove baffle clamp (14) and separate cup 
(17) from body (20). Remove preformed packing 


a solution of (Donaldson D-1400 
water. Rinse thoroughly with 
clear (maximum water pressur 
completely. 

(3) Inspect element by plac 
inside element and check for i 
damaged gaskets while rotat 
slowly. Replace element if any 
or if element has not been repl 
ous 12 months. 

(4) Inspect all parts of th 
cracks, breaks, dents or other c 
hoses for doteiioration. 

(6) Replace all defective 
cleaner. Replace preformed pact 
showing signs of detenorution. 

d. Reassembly. Refer to figure 
the air cleaner system as follows 

(1) Install element (19) into 
Secure with thumbscrew (18). 

(2) Assemble baffle (16) to cl( 
cure with provided wing nut. 

(5) Install new preformed pa 
semble cup and baffle assemblj 
(20). Secure with baffle clamp (14; 

(4) Install cup (13) to cleaner 

(6) Install clamp (12) to car 
(9), lockwashers (10) and nuts (li; 

(6) Place clamps (1) on tube 

(7), and tube coupling (2). Install 
air duct (7), and tube elbow ai 
( 1 ). 

(7) Install bracket (6) u 
lockwasher (4) and nut (B). 

e. Installation. Refer to figure 
the air cleaner as follows: 

(1) Place air cleaner assemt 
clamp. Secure with band screw a 

(2) Place tube elbow on air c 
with hose clamps. 

/. Se't'vicc. Service of the air ck 
spection, cleaning and element 
air cleaner should be inspectcc 
any damage that may allow air 
gine without first passing throug 
Any damage must be corrected 
move, inspect and replace air cL 





vwasher 


2 
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elbow 
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e clamp 
irmed packing 
e 

nbacrew 
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Figure 9-18: Air cleaner agatem, exploded w«u 


jct element, gasket and preformed 

‘scribed in paragraph 9-32c. 

ill a new element on one that has 

. Insure that element seats properly 

the air cleaner outlet end. 

nble baffle (16) to dust cup (17) and 

ving nut. 


making sure it seats properly to prevent unf 
tered air leakage. Tighten clamp (14). 

CAUTION 

Never operate the engine without an 
element in the air cleaner. Do not use a 
damaged element, a hole in the cleaner 
element will eliminate the effectiveness 



rapidly and then controls the temperature by cir- 
culating coolant through the engine water 
passages. The cooling system consists of the fol- 
lowing: Water pump to circulate the coolant; 
Radiator to cool the circulating coolant; Thermos- 
tat to control the volume of coolant to be circu- 
lated through the engine to maintain the operate 
ing temperature; Filter to neutralize acidity of the 
water; Fan, lines and tubing as needed to com- 
plete the cooling circuit. 

9-34. Thermostat, Thermostat Housing 

а. Reinova/. 

(1) Refer to paragi-aph 8-1 lb and drain cooling 
system. 

(2) Remove deck plates over engine. 

(3) Remove thermostats and thermostat hous- 
ings as illustrated in figure 9-19. 

б. Cleaning, Clean all metallic parts of the 
thermostat and thermostat housing and related 
parts with cleaning solvent (Fed. Spec. P-D-680 or 
equivalent) and dry thoroughly. 

c. Inspection. 

(1) Inspect all parts for cracks, breaks or other 
damage. 

(2) Inspect all hose for deterioration or other 
damage. 

(3) Inspect all hardware for damage or thread 
wear. 

(1. Thermostat Test. Test proper operation of the 
thermostat in the following method. 

(1) Suspend the thermostat and a thermome- 
ter in a container of water. 

(2) Heat the water while monitoring the ther- 
mometer. When the thermometer reads 166®F. the 
thermostat should start opening. At 18(FF. the 
thermostat should be completely open. 

(3) Remove thermostat from hot water and 
check that it closes while cooling. When thermos- 
tat has cooled it should be completely closed. 

e. Replacement, Replace all parts found to be 
damaged or defective. Replace ail gaskets when 
removed. 

/. Installation. Install the thermostats and 
thermostat housings as illustrated in figure 9-19. 

9-35. Coolant Hoses, Fittings and Filter 


b. Cleaning and In.spectioyi. 

(1) Clean all metallic fittii 
solvent (Fed. Spec. P-D-680 or e 
thoroughly. 

(2) Inspect all paits for crac 
damage. Check all hoses for det 
all defective parts. 

c. histallation. 

(1) Install a new water filte: 

(2) Refer to figure 9-20 and 
hoses and fittings as illustrated, 

(3) Refer to paragraph 8-11 
system. 


9-36. Fan Assembly 

а. Removal. 

(1) Refer to figure 9-21 ai 
the hydraulic hoses. 

(2) Remove guard by re 
hardware. 

(3) Remove fan assembly 1 
ing hardware. 

(4) Refer to figure 9-22 uni 
moving (6) bolts, nuts and locle 

б. Clean and Inapcclion. 

(1) Clean all metallic parts 
with cleaning solvent (Fed Sp( 
alent) and dry thoroughly. 

(2) Inspect all parts for 
other damage. Replace fan or 
quired. Report any other dam 
eral support maintenance pers 

c. histallation. 

(1) Refer to figure 9-22 an( 
with (6) bolts, nuts and lockwa 

(2) Refer to figure 9-21 ar 
bly to cun’ier. Secure with atti 

(3) Install for guard and s 
hardware. 

(4) Uncap and reconnect 
disconnected in removal. 


9-37. Water Pump and Alt 

a. Removal. 


_ .A 


29 
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1 Hose clamp 

12 Screw 

2 Hose clamp 

13 Screw 

3 Hose 

14 Lockwasher 

4 Hose 

16 Adapter 

6 Screw 

16 Gasket 

6 Lockwasher 

17 Pipe plug 

7 Thermostat housing 

18 Pipe plug 

8 Thermostat 

19 Pipe plug 

9 Seal 

20 Gasket 

10 Gasket 

21 Screw 


23 Tliermostat housing 

34 Screw 

24 Seal 

35 Lockwasher 

26 Thermostat 

36 Plate 

26 Gasket 

37 Gasket 

27 Screw 

38 Bracket 

28 Screw 

39 Bracket 

29 Lockwasher 

40 Kpe 

30 Adapter 

31 Pipe plug 

41 Pipe plug 

32 Pipe plug 







MOUNTING 

HARDWARE 




Figure 9'S2. Fan, mncval and biataUatiotu 


TENSION ADJUSTMENT SCREW 



“ — ail al- 

itor, reg^ilator, starter and solenoid, lighting 
im, panel switch and gages, and connecting 
5 and cables. 

CAUTION 

ground cable must be removed from bat- 
,ery before servicing or removing any 
ilectrical component. 

Batteries, Cables and Battery Box 

lemce and TcHthiff. 

1 ) Remove battery box cover (Fig. 9-24). 

!) Using sulfuric acid of 1.280 ±0.005 specific 
,y at ITF., fill each cell to three-eights of an 
bove plates. 

NOTE 

attery and acid should be at a temper- 


' 7 Zi y gittviLy 01 eacn cell. Co 
readings to 77“F, by using TM9-6140-200-12. 

fi, I ^ one of the following conditions 

the battery is ready for use. 

(a) The specific gravity is below 1.260 

V, battery will not be used withi 

hours of filling. 

below battery is to be used in tempera 


u conditions exist 

battery should be charged until the specific £ 

ity becomes constant after three consecutive 
mmute readings. Battery electrolyte shall the 
adjusted to 1.280 ±0.010. 

b. Jiemoval. Refer to figure 9-24 and remov. 
Dies, battery and battery box as illustrated. 



(TA033084) 


Figure 9-24. BuUery, cablee and battery box, removal and installation. 


d. 

histallutioii. Install battery, cables and bat- 
r box and cover as illustrated on figure 9-24. 

0. Alternator Assembly 

Testbiy un Vehicle. 

(1) Remove engine deck plates (para 8-20). 

(2) Remove the alternator terminal cover, and 
ck the voltage between the exposed positive 
put terminal and ground. Full battery voltage 
uid be indicated. 

NOTE 

When taking this voltage reading, the 
batteiy disconnect switch shall be in the 
"ON" position. 

(3) If the fuel batteiy voltage is not present, 
open between the batteiy and positive output 
ninal of the alternator is indicated, 'fliis may 
Jue to a loose or broken wiring or possible a 
ictive circuit breaker, master switch or amme- 

(4) Place the main swteh to the "ON" position 
chock for full batteiy voltage between the al- 
lator ignition lead and gi’ound. 

NOTE 

Prior to continuing with testing any de- 
fects must be corrected. Full batteiy vol- 
tage must be present at both the positive 
output terminal and the ignition lead 
when the battery disconnect and the 
main switch are in the "ON" position. 

CAUTION 

Never start the cairier engine when the 
alternators positive output terminal is 
open and it’s ignition lead is energized. 
Externally high voltage will be created 
which will damage the alteniator. 

(6) Connect voltmeter across positive and 
ative terminals of the battery. 

(6) Start the earner engine and idle at 1000- 
) RPM. Reading on voltmeter should be 28.0 
s without electrical accesories turned on. If 
age reading is not proper, adjust alternator as 
ribed in paragraph 9-406. 

Alteiniator Adjust. 

(1) From drive end of alternator remove the 

p/; hofl/) nine nliio- 


the voltage setting to prevent the battei 
from overheating. Under tliese conditior 
settings should be reduced to a poir 
where the batteries remain chaiged bi 
do not overheat or use excessive amount 
of water. 

c. Removal. Refer to figure 9-2B and remoi 
alternator and drive belt as illustrated. 

d. Cleanitig and InspecMo^i. 

(1) Using a clean damp cloth wipe the 
nator exterior. 

(2) Inspect all electrical wiring for wo 
frayed insulation which could result in si 
Check terminals and wires for coirosion, wea 
looseness. Clean and tighten all terminab 
connections. 

e. Replacement. 

(1) Replace alternator if defective. 

(2) Replace alternator drive belt if cn 
frayed or shows signs of wear. 

f. In$tallatio7u Refer to figure 9-25 and inst 
temator and drive belt as illustrated. 

941. Starting Motor 

а. Testing on Vehicle. 

(1) Check the batteries as described in 
graph 9-39 to insure they are in good conditio 

(2) Check al! motor wiring for broken or 
wiring. Inspect for frayed insulation. Replace 
defective wiring. 

(3) Using a voltmeter adjusted for DC c 
tion, check voltage on the starting motor ba 
terminal. If voltage is 22-24 volts and staiter 
not operate, replace staiter. If there is no vo 
at the starter, place a jumper around any s' 
or solenoid that may be defective until open 
cated. 

NOTE 

Battery disconnect switch must be in the 
"ON" position when checking the voltage 
at the starting motor battery terminal. 

б. Removal. 

(1) Remove right hand exhaust pipe a 
scribed in paragraph 9-19. 

(2) Tag and disconnect all electrical lea 

^1.. L I _ _ J 


* T 


DVE ENGINE DECK PLATES TO GAIN ACCESS TO ENGINE COMPARTMENT. 
AND DISCONNECT ELECTRICAL LEADS. 

>SEN MOUNTING SCREWS AND TENSION ADJUSTMENT SCREW AND 
OVE V-BELTS. 

OVE MOUNTING AND TENSION ADJUSTMENT SCREWS AND LIFT 
ERNATOR FROM ENGINE. 

aA033086) 

Figui-e 9-25. AUoyialor, I'emowtl and imtallaliom. 


ELECTRICAL 
DID LEADS 



c. Cleanhtg a)id Impeciion. 

(1) Using a dean damp doth, wipe the starter 
and solenoid exterior. 

(2) Check solenoid relay for damage or defects. 

(3) Inspect wiring for broken strands and/or 
frayed insulation. 

(4) Check that the armature turns freely 
without bending by rotating the starter drive pin- 
ion. 

(6) Check starter commutator for pits, bums, 
or other damage. 

(6) Inspect starter brushes for excessive wear. 

d. Replacement. 

(1) Replace all wires found to be defective. 

(2) Replace a defective solenoid. Remove sol- 
enoid by removing mounting hardware and lifting 
solenoid from starter. 

(3) Replace starter brushes if worn excessively 
(see fig. 9-27). 

NOTE 


m 



b Installation. Install turn signal as illustrated 
fig;ure 9-29. 

44. Engine Temperature and Warning 
ighi Sending Units 

a. Removal. Refer to figure 9-30 and remove the 
mperature thermostat and warning light send- 
g units. 


- . N.. V U IV\W I UNVJ JV-ntV 

STEP 3. REMOVE TURN SIGNAL SWI 



Fiffure 9-S9. Turn mynoi entAlch, removal and install 


STEP I. DISCONNECT ALL HYDRAULIC LINES. CAP IMMEDIATELY. 
STEP 2. DISCONNECT ALL ELECTRICAL LEADS. 

STEPS. REMOVE SENDING UNITS. 



qpIsiniNG UNIT 


c. Installation. Refer to figure 9-30 and install 
temperature thermostat and sending unit as illus- 
trated. 

9-45. Horn and Horn Button 

a. Testing. Depress horn button and see that the 


(1) Remove horn assembly a: 
gure 9-31. 

(2) Remove horn button assei 
(a) Push horn button (2, fij 

turn to release. Lift button (2) 
steering wheel. 


ELECTRICAL 

LEADS 



MOUNTING 

HARDWARE 


HORN 

ASSEMBLY 


STEP 1. TAG AND DISCONNECT ALL ELECTRICAL LEADS TO THE 
HORN ASSEMBLY. 

STEP 2. REMOVE MOUNTING HARDWARE AND LIFT HORN FROM 
CARRIER CAB ASSEMBLY, 


Figure 9^t. Horn aasembly, removal and imtallation. 

(b) Remove contact cup (3), spring (4) and (Fed. Spec., P-D-680, or eq’ 

base (6). Lift off contact insulators (7) and horn thoroughly. 

/o\ (9.'\ Tnanprt horn Assemblv ai 




Lnsconnect aii namess or leads connectors. 



*0. 


RIGHT TAl 
HARNESS 


GHTING 

:SS 


DIRECTIONAL SIGN 
CONTROL HARNESS 
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-47. Transmission and Torque Converter 

a. Transmission Service. 

(1) Refer to figure 9-34 and check level of 
:ansmission fluid. 

NOTE 

Engine must be running at an idle speed 
of 600-600 rpm to accurately check 
transmission fluid level. 


DIPSTICK 



Fiffure 9-Si. Tmmmisirion dipstick. 

(2) to LO5-3810-296-12 and add fluid as neces- 
ary to bring level to “full” mark on transmission 
lipstick. 

(3) If transmission shows signs of leaking or 
.n excessive amount of fluid is being used report 
ondition to general support maintenance. 

b. Transmission Inmection. 



LEVER 

ASSEMBLY 


Figxtre d-S5. Gearshift lever aeae^nbly. 

(2) Inspect the hydraulic shift cont 
linkage for cracks, breaks or other damag< 
for loose or missing hareware. Report all 
to direct support maintenance for repai 
placement. 

c. Torque Converter Filter Service. Ref( 
ure 9-36 and replace the Alter element as fol 

(1) Remove drain plug (1) from elemei 
ing (3) and drain fluid in a suitable capac 
tainer. 

(2) Remove screws (2) and remove 
housing (3) from head assembly (6). 

(3) Remove housing seal (4) and filter 
(6) from housing (3). 

(4) Wipe head assembly (6) clean and c 
damage. Inspect for defects in housing (3). 
fects or damage shall be reported general 
maintenance. 

(5) Install new filter element (6) and 
seal <4). 

TnfltAll filter hmisino* f'.Si on head i 





Section XVI. MAINTENANCE OF AIR AND BRAKE SYSTEM 


9.49. General 

a. The M320RT can-ier is equipped with sei-vice 
brakes on each wheel. Compressed air is used in 
an air brake system to set the brakes. The air 
brake system consists of the air compressor, 
valves, reservoir, brake chambers connecting 


hoses and tubes and fittings. (See fig. S 
b. Prior to removing any air system 
vent the air system by pushing the { 
drain control, and releasing all air in 
tern. 
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^50. Brake Slack Adjuster 

a. hisjtection. Check to insure there is IV^-inch 
travel of the air chamber push rods when the 
n'akos are released. 

NOTE 

The brakes should be applied with a 
minimum amount of air pressure for this 
check. 

b. Adjustment. Adjust the slack adjuster on all 
brake chambers to the above criteria, as illus- 
trated in figure 9-38. 



SLACK ADJUSTER 


ITA033101) 

Figure O-SS. Bmke slack adjuster. 

9-51. Brake Chamber 

a. Removal. 

(1) Remove air pressure from the air brake 
system as described in paragraph 9*49. 

(2) Refer to figure 9-39 and remove brake 
chambers as follows: 

(a) Taff and disconnect, air lines. Can Hne-s 


AIR LINES 



MOUNTING PUSH ROD PIN 
NUTS 


Fiffio'e 9'S9. Bmke duoubers, removal and imt 

b. Cleaning and Inspection 

(1) Clean exterior of brake chambe 
damp cloth. 

(2) Inspect chamber for cracks, b 
other defects. Replace a defective chambe 

c. histalUition. 

(1) Refer to figure 9-39 and insta 
chamber as follows: 

(aj Place brake chamber on mount 
ket and secure with mounting nuts. 

(bj Place push rod on slack adju 
and install pin. Secure with cotter pin. 

(c) Install air lines as tagged in rer 


,TEP2. DISCONNECT ALL LINES 
AND FITTINGS, 

;TEP3, remove attaching 

HARDWARE AND LIFT 

alcohol evaporator 

FROM ENGINE COM- 


PARTMENT. 

ATTACHING HARDWARE 



f 9'iO. Alcohol cvapirrator nstiembly, removal avd msto/io- 
tiori. 


Oisaasembly. Refer to figure 9-41 and disas- 
le the alcohol evaporator as follows: 

1) Remove filler plug (1) from evaporator 

( 8 ). 

2) Unscrew evaporator reservoir (2) and re- 
I reservoir gasket (3). 

3) Remove copper tube (4) and washer (5) 
body (8). 

4) Remove air filter (6) and expansion plug (7) 
evaporator body (8). 

‘'Manitxg, Inspection mid Repair. 

1) Clean all metallic parts of the evaporator 
cleaning solvent (Fed. Spec. P-D-680, or 

talent) and dry thoroughly. 

2) Inspect evaporator body for crack, breaks 
her damage. Check all connections and open- 
in body to insure they are free of obstruc- 


(1) Install expansion plug (7) and air filb 
into body (8). 

(2) Place washer (6) on copper tube (4) ar 
stall tube to evaporator body. 

(3) Place gasket (3) on evaporator reserve 
and screw reservoir to body (8). 

e. Installation. Refer to figure 9-40 and ir 
the alcohol evaporator as illustrated. 



j 


1 1 . 

r I 



1 Filler plug 

2 Evaporator reservoir 

3 Reservoir gasket 

4 Copper tube 
6 Wasner 

6 Air filter 

7 Expansion plug 

8 Evaporator body 



Figure 941. Alcohol evaporator assembly, exploded v> 


. t^emovai. iveiei i-u iiguie »iiu icmw*® 

ck valves, hoses, lines and fittings as necessary, 

, Cleaning. 

(1) Clean all metallic parts with cleaning 
/ent (Fed. Spec. P-I>-680, or equivalent) and dry 
•roughly. 

(2) Clean all non-metaUic parts with a damp 
th and dry thoroughly. 

1. installatim. Refer to figure 9-37 and connect 
lines, hoses and fittings to compressor, valves 
d brake chambers. 

>4. Brake Valve (Treadle) 

L Removal. Refer to figure 9-42 and remove the 
ike valve as follows: 

(1) Relieve pressure in the air system. 

(2) Disconnect air lines from valve. 

(3) Remove brake valve as illustrated in figure 
■ 2 . 



NOTE: RELIEVE PRESSURE IN THE AIR 
BRAKE SYSTEM. 

STEP 1. TAG AND DISCONNECT ALL AIR 
LINES FROM VALVE UNDER 
CARRIER CAB FLOOR. 

STEP 2. REMOVE ATTArHlMO HARDWARF 


(2) Inspect for cracks, breaks or other d( 
Replace a defective brake valve, 
c. Installation. 

(1) Install brake valve as illustrated in 
9-42. 

(2) Reconnect all air lines that were d 
nected in removal. 

9-55. Relay Valves 

a. Removal. Refer to figure 9-43, and n 
relay valves as follows; 


DISCONNECT ALL 
LINES AND 



Figure B-iS. Relay valves, mnovol and i>i3taUation(shi 


(1) Relieve pressure from the air systen 

(2) Disconnect air lines as shown in 
9-43. 

/T4V T-k .1 1 



DISCONNECT ALL 
LINES AND FITTINGS 
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rare Relay vulvea, removal and inMallalion (aheet 2 of 2). 


(2) Inspect valves for craclo, breaks or other 
mage. Replace any defective relay valves. 

\ Installaticni. Install relay valves as illustrated 
figure 9-43. 

i6. Moisture Ejector Drain Valves 

t. Removal. Remove drain valves when neces- 
7 as follows: 

(1) Relieve pressure from the air system as 
scribed in paragi’aph 9-49. 

^(2) Disconnect air lines as shown on figure 

(3) Remove attaching hardware and lift drain 
ves from the vehicle. 

. Cleaning and hn^eciion. 

(1) Clean all metallic parts of the drain valve 
-h cleaning solvent (Fed. Spec. P-D-680, or 
livalent) and dry thoroughly. 

(2) Inspect drain valve for cracks, breaks, 
naged threads or other damage. Replace defec- 
2 drain valves. 

. Installation. Install drain valves as illustrated 
igure 9-37. 


6. Cleaning and Inspection. 

(1) Clean all metallic paits of the emt 
park brake control valve with cleaning 
(Fed. Spec. P-D-680, or equivalent) and di 
oughly. 

(2) Inspect for cracks, breaks or other 
Replace defective control valve. 

c. Installation. Install control valve a 
trated in figure 9-37. 

9-58. Trailer Control Valve 

a. Removal. Refer to figure 9-44 and rem 
trailer control valve as follows: 

(1) Relieve pressure in the air system 
scribed in paragraph 9-49. 

(2) Tag and disconnect air lines. 

(3) Remove mounting nuts and lift trai 
trol valve from steering column. 


TRAILER CONTF 
VALVE 


MOUNTING 

CLAMP 



MOUNTING 
NUTS 


STEERING 

COLUMN 


AIR L 


(TAO 


Figure S-hk- Tmiler bmke control valve, removal aiui im 


b. Cleaning and Inspection. 


9-59. Pressure Protection Valve 

a. Removal Remove the pressure protection 
valve when necessa ^7 as follows: 

(1) Relieve pressure from the air system. 

(2) Tag and disconnect air lines as shown in 
figure 9-37. 


P-D-680, or equivalent) and dry 
(2) Inspect protection valve 
or other damage. Replace de 
valve. 

c. Installation. Install valve i 
gure 9-37. 


Section XVII. MAINTENANCE OF STEERING ASSEMBLY 


9-60. General 

The M320RT carrier has a mechanical steering 
system with hydraulic power assist. Both front 
and rear steering is controlled by the steering 
wheel. Tlie steering hydraulic system is shown in 
figure 9-46. 

9-61. Steering Gear Assembly 

ft. Lubricate steering gear and related linkage 
as described in LO5-3810-295-12. 

6. Check steering gear mounting bolts, pitman 


arm nut, and gear housing cove 
ing bolts, tighten as required. 

NOTE 

If excessive looseness is e 
steering system report tin 
direct support maintenan 
ment and/or repair. 

9-62. Hose, Lines and Fitting 

Refer to figure 9-46 and remove 
tive hydraulic steering system h( 
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9>63. Genera) 

The carrier frame is an all welded high yield 
strength, low carbon, steel structure with cross 
members, supporting brackets welded integi*ally 
with the frame. The caiTier frame supports and 
cairies tlie crane and all components. For towing 
pun)oses, a pintle hook is mounted on the rear. 
Refer to TM 9-237 for welding techniques to be 
used on the frame. 


a-b4. hrame 

Inspect the frame for cracks, breaks o 
fects. Report all indicated damage to g 
port maintenance. 

9-65. Pintle Hook 

a. Removal and DiaasHembly. Refe 
9-46 and remove pintle hook as follows: 

(1) Remove cotter pin (13) and ni 
move pintle hook assembly ft’om frame. 



1 Mtiing 

2 Cotter pin 

3 Nut 

4 Bolt 

5 Diive screw 

6 Chain 

7 Hook 


n Pivot pin 

10 Spriiiff 

11 Latch 

12 Latch lock 

13 Cotter pin 

14 Nut 
16 Hook 
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(1) Clean all parts of the pintle hook with 
leaning solvent (Fed. Spec. P-D-680, or equiva- 
ent) and dry thoroughly. 

(2) Inspect all parts for defective condition. 
Replace all defective parts. 

c. Reassemblij and histallation. Refer to figure 
)-l6 and reassemble and install as follows: 

(1) Place spring (10) on front of latch (11) and 
'arefully place in latch lock (12). Holding latch in 
jlace, push pivot pin (9) through latch and latch 
ock. 

(2) Install cotter pin (8), hook (7) and chain (6). 


(4) Install tube fittings (1) into bolt 
pivot pin (9). 

(6) Install pintle hook assembly to fr 
secure with nut (14) and cotter pin (13). 

9-66. Float Pads 

a. Removal and Disassembly. Refer t 
9-47 and remove and disassembly the flog 
follows: 

(1) Remove mounting pin assembly f] 
plate (7) and drop float pad fi'om outriggei 
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1 Capscrew 

2 Lockw’osher 

3 Roll pin 


6 Bar pin 

6 Chain 

7 Float plate 






ail I/O iUi ui^c^ivo vt 

ects. Replace all defective components. 

. Reassembly and Installation. Refer to 947 and 
issemble and install float pad as follows: 

(1) Place toggle (4) on bar pin (5) and chain (6) 
d secure with lockwashers (2) and capscrews (1). 


X \ wii iivjai/ ^au \0) c 

cure with lockwashers (2) and capscrews (1). 

(3) Position float pad (8) on outrigger a 
stall pin bar assembly in float plate (7) sO' 
pad to outrigger. 


Section XIX. MAINTENANCE OF BODY, CAB AND HOOD 


)7. General 

e carrier cab is designed to accommodate only 
5 driver and is mounted on the left front side of 
j earner frame. The top position of the cab can 
removed as a complete unit. 

>8. Cab Assembly 

jpect cab assembly for cracks, breaks, and other 
mage. Report above damage to direct support 
tintenance. Check for cracked or broken glass, 
eck doors for dents, cracks or other damage, 
place door and glass as necessary. 


9>69. Windshield, Small Side and 
Window Glass 

a. Removal. Refer to figure 948 and r( 
glass as follows: 

(1) Insert a suitable tool under the w 
seal stnp. Slide tool around weather strip 
move seal strip. 

(2) Place a suitable tool at the seam ' 
weather strip between weather strip and e 
the glass. 

(3) Slide tool around the glass edge and 
pressure gently to remove glass. 


STRIP CHANNEL 


STRIP SEAL 


GLASS 

/ 



ng and Jyi&pection. 

•an window panel edges with cleaning 

pect weather stripping for cracks, dete- 
ind other damage. Check all glass for 

place all cracked glass and damaged 

lation. Refer to figure 9-48 and install 
Hows: 

ply a coating of rubber cement to panel 
.nd window opening, rubber weather 
'lass edge. 

stall weather stripping around the win- 

ig with a V4-inch overlap at ends. 

ice weather stripping channel ends to- 


TM 5-3810.295-; 

gether and press into place to obtain a tigl 
smooth joint. 

(4) Place glass carefully into one of the low< 
comers of weather stripping channel. 

(6) With a suitable tool open the weatlK 
stripping channel and allow the glass to slide ini 
the channel. 

(6) With a suitable tool inserted into th 
weather stripping channel, force seal strip i 
place. 


a. Removal. Refer to figure 9-49 and remove sic 
window glass as follows: 

(1) Remove screws from upper window chai 
nel and remove channel. 


9-70. Side Window Giass 



Fimire 9-19. Side windoiv. removal and instatlation. 
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STEP 1. OPEN OPERATORS DOOR AND LIFT UP. REMOVE DOOR 
FROM CARRIER CAB. 

STEP 2. REMOVE DOOR STOP FROM INSIDE OF OPERATOR’S DOOR. 
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Figure 9-SO. Opemtore tUxfr.rernovaland imUiUation, 


b. Cleaning and Inspection. 

(1) Clean metallic portions of the operators 
oor with cleaning solvent (Fed. Spec. P-D-680, or 
quivalent) and dry thoroughly. 

(2) Inspect door for dents, breaks or defective 
arts. Replace defective door as required. 

(3) Check glass in door for cracks, chips or 
ther damage. Replace damaged glass as follows: 

(a) Remove door and window handles. 

(b) Remove inner door panel. 

(c) Remove damaged glass from window 
hannel and install new glass. 

(d) Install inner door panel. 

(e) Install door and window handles. 

c. Installation. Refer to figure 9-60 and install 
perators door as illustrated. 

-72. Operators Seat 


operators seat as illustrated. 

b. Cleaning and Inspection. 

(1) Clean all metallic parts of the sea 
bly with cleaning solvent (Fed. Spec. P-I 
equivalent) and dry thoroughly. 

(2) Clean seat cushions with soap and 

(3) Inspect cushions for ripped or tor 
and/or broken springs. Replace cushion 
quired. 

(4) Inspect seat frame and suspen 
cracks, breaks and bends. Replace dama] 
assembly. 

c. Installation. Refer to figure 9-61 an' 
seat assembly as illustrated. 

9-73. Seat Belts 

a. Removal. Refer to figure 9>B2 and rem 
belts as illuatrat-ftH. Rnt.h pnHa nrp simil 



STEP 1 . REMOVE MOUNTING SCREWS FROM SEAT ASSEMBLY. 

STEP 2. LIFT SEAT ASSEMBLY FROM CARRIER CAB FLOOR. 

{TA( 


Figure 9-51. Operator's seat, renumtl and installation. 


TM 5-3810-295-12 
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Figure 9-S2. Operaiw^s seat belt, removal and installation. 


b. Cleaning and Inspection. 

r?1<ian aoaf Kalfa unfV^ arkovt art/) iirafav 


defective seat belt. 

/• Ivtotnllni'ir.vi Rafat* frt flfMiro fl-K9 




nd nuts (16). Remove min’or legs (17, 18 and 19) 
nd cross braces (20 and 21) from mounting brac- 
ets (22). 

(6) Separate miiror legs and cross braces as 
ecessai'y. 

b. CleaJiing and Inspection. 

(1) Clean all metallic parts of the rear view 
liiTor with cleaning solvent (Fed. Spec. P-D-680, 
r equivalent) and dry thoroughly. 

(2) Inspect for cracked or chipped mirror. 
Ihcck for bent, cracked or broken components, 
teplace all damaged paiis. 

c. Reassembly and Installation. 

(1) Assemble miiTor legs (17) and cross braces 


(5) Install springs (11), detent loop i 
mirror legs (18 and 19) on pivot rod an( 
with nuts (9). 

(6) Position mirror head (8) betweer 
loop (10) and secure with nuts (7), lockwas 
spacem (B), lockwashers (4), and capscrews 

(7) Mount mirror assembly on ca 
lockwashers (2) and capscrews (1). 

9-75. Defroster Fan 

a. Removal. Refer to figure 9-64 and ren 
defroster fan as illustrated. 



STEP 1 . TAG AND DISCONNECT ALL ELECTRICAL LEADS TO THE 
FAN ASSEMBLY. 

STEP 2. REMOVE MOUNTING HARDWARE AND RhMOVE FAN 
ASSEMBLY FROM CARRIER CAB. 
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Uatioii. Refer to figure 9-54 and install 
5ter fan as illustrated. 

idshield Wiper 

oval and Disasfienihly. Refer to figure 
remove and disassemble the windshield 
bllows: 

sconnect air line to wiper motor, 
miove pressure regulating valve (1), tube 
d tube union (3). 

emove cap nut (10) and loclovasher (11). 
uitable tool, apply pressure carefully 
s arm assembly and pry wiper arm (5) 
/er (12). Separate wiper blade (4) from 
1 . 

emove arm driver (12), nut (13) and 
14 and 16). 

amove screws (16) and lift motor as.sem- 
operators cab. Remove mounting plate 
^rashers (18), 

emove screws (6) and cover (7). Remove 
and shield (9). 

jmovo valve head silencer (19) from valve 

emove screws (20) and pull valve head 
gasket (22) off motor cylinder (29), Un- 
ve stem (23) from valve stop (28). 

2 movc screws (24) and remove end plate 

:asket (26) from motor cylinder (29). 

aft gear and shaft (27) from motor cylin- 

emove valve stop (28). 

ling, Inspection and Repair. 

can all metallic parts of the windshield 

lembly with cleaning solvent (Fed. Spec. 

>r equivalent) and dvy thoroughly. 

ispect parts for crack.s, breaks or other 

Dheck wiper blade for deterioration or 

iage. 

epair by replacing all damaged or defec- 


(2) Install a new gasket (26) and end plate (2l 
on the motor cylinder. Secure with screws (24). 

(3) Screw valve stem (23) into valve stop (2f 
Install a new gasket (22) and valve head (21) o 
the motor cylinder. Secure with screws (20). 

(4) Assemble valve head .silencer (19) to th 
valve head. 

(5) Place shield (9) over the gear and shai 
opening in the motor cylinder. Secure with screw 
( 8 ). 

(6) Place cover (7) on shield (9) and secure wd' 
screws (6). 

(7) Install mounting plate (17), washers (1! 
and motor assembly to the cab panel and secui 
wdth screws (16). 

NOTE 

Care must be taken in aligning driving 

shaft of wdper motor through mounting 

bracket. Rotating shaft must not touch 

mounting bracket. 

(8) Install washers (16 and 14) and nut (13) 1 
driving shaft. 

(9) Pi*ess arm driver (12) on driving shaft ar 
press wiper arm (5) on arm driver. Secure wit 
washer (11) and nut (10). 

(10) Assemble wiper blade (4) to wiper arm (6; 

(11) Install tube union (3), tube nut (2) an 
pressure regulating valve (1). 

(12) Reconnect air line to regulating valve. 

9-77. Heater Assembly 

а. Removal. Refer to figure 9-66 and remo\ 
heater assembly as illustrated. 

б. Cleaning ami Inspection. 

(1) Clean exterior of heater assembly with 
clean damp cloth and dry thoroughly. 

(2) Inspect heater assembly for leaks, ci*acl 
or other damage. Replace a defective heater a 
sembly. 

c. Installation. Refer to figure 9-66 and inst£ 
heater assembly as illustrated. 


3 Tube union 

4 Wiper blade 

5 Wiper arm 

6 Screw 

7 Cover 

8 Sci-ew 

9 Shield 

10 N’ut 

11 Lockwasher 

12 Arm diiver 

14 Washer 

15 Washer 

16 Screw 

17 Mounting plate 

18 Washer 

19 Valve head silencei 

20 Screw 

21 Valve head 

22 Gasket 

23 Valve stem 

24 S<‘rew 

26 End plate 

26 Giisket 

27 Shaft an<l geais 

28 Valve stop 

29 Motor cylinder 







<)TING 

VARf 


ELECTRICAL PLUG 


. UNPLUG ELECTRICAL PLUG 
FROM HEATER FAN. 

. REMOVE HEATER HOSE FROM 
HEATER ASSEMBLY. 

. REMOVE MOUNTING HARD- 
WARE AND LIFT HEATER 
ASSEMBLY FROM CARRIER CAB. 
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^ 9'56. Heater assembli/, remcvai and instaiiatioTU 


Section XXI. MAINTENANCE OF HYDRAULIC SYSTEM 


neral 

er hydraulic system operates the utility 
) outriggers and for steering assistance, 
jm consists of a pump, hoses, tubes, fit- 
umulator, fluid reservoir, control valves, 
^es and filters. Refer to figure 1-7 for the 
draulic systems schematic. 

CAUTION 

\ disconnecting hoses, lines or com- 
its of the hydraulic system extreme 
must be taken to prevent dirt or 
pi matter from entering the system. 

ses and Fittings 

iction. Refer to figure 1-7 and check all 


hoses and fittings for leaks. Inspect for cracks £ 
deterioration or other defects. Replace all del 
tive hydraulic hoses. 

6. Replacement. Tag and disconnect defect 
hydraulic hoses as necessary. Cap or cover 
openings to prevent dirt or foreign material fr 
entering the hydraulic system. Replace all ho 
and fittings as required. 

9-eO. Hydraulic Oil Filter 

а. Removal. Refer to figure 9-67 and remove 
hydraulic oil filters as illustrated. 

б, Diaassembly. Refer to figure 9-58 and dig 
semble the oil filters as follows: 

(1) Remove drain plug (1) and drain fluid i 
contuner of suitable size. 



STEP 1. DRAIN HYDRAULIC FLUID INTO A CONTAINER OF SUITABLE SIZE. 

STEP 2. REMOVE MOUNTING HARDWARE AND REMOVE HYDRAULIC OIL 
FILTER ASSEMBLIES. 

<TA03312 

9-57. Hydraulic oHfiUer, rcmovai and insUdlativtu 


(2) Remove bolts (2) and remove filter housing 
‘mbly from filter head (4). 

(3) Remove seal (3) and preformed packing (6) 
n housing (9). 

(4) Remove filter elements (6 and 8) and ele- 
it sleeve (7) from filter housing. 

Cleanbig and Inspection, 

(1) Clean all metallic parts of the oil filters 
h cleaning solvent (Fed. Spec. P-D-680, or 
ivalent) and dry thoroughly, 

(2) Discard and replace preformed packing, 
, and filter elements. 

(3) Inspect for cracks, breaks or other damage, 
ilace defective parts. 


(4) Install drain plug (1) to bottom of 
housing. 

e. Installation, Refer to figure 9-57 and i 
hydraulic oil filters as illustrated. 

9-81. Steering, Fan Drive and Direct 
Control Valves 

cu Removal. Refer to figure 1-7 and remo\ 
necessary control valve as follows: 

(1) Remove and cap all hydraulic lines ’ 
control valve. 

(2) Remove mounting hardware and lif 
trol valve from the vehicle. 

b. Disassembly. Refer to figure 9-59 and 
semble the control valve as follows: 



(T 


1 Plup um! l>o(ly 

2 Check vidve 

3 S})ool cup 

4 S|K)oi 

6 Relief Valve 

6 Screw 

7 Nmne plate 

8 Valve body 


Figure S-Hd. Control valvee - vxpUHlcd view. 


(6) Remove screws (6) and name plate (7). 
c. Cleaning, Inspection a'nd Repair. 

(1) Clean all metallic parts with cleaning 
solvent (Fed. Spec. P-D-680, or equivalent) and diy 
thoroughly. 

(2) Inspect for cracks, breaks, stripped 
threads, corrosion or other defects. 

(3) Replace all gaskets, packings and defective 
parts. 


(3) Install check valve and ring > 
and body (1). 

c*. Installation. Refer to figure 1-7 
control valve to vehicle as follows: 

(1) Position control valve and insti 
hardware. 

(2) Uncap and connect all hydrau 
were disconnected during removal. 


1 Nut 

2 Tlireaded stud 

3 Valve body 

•J Preformeil packinK 

5 I’lefonnoj! packing 

6 Retainiiifr ling 

7 Operating lever 

8 PiefornnKl packing 

9 Retaining ling 

10 I‘\ilcnnn rtnl 

11 I-ever link 

12 Idug 

13 Prj'fomuKl packing 
M Ib'eforincd packing 

15 Popfjet spiing 

16 Scre%v 



17 Screw 

18 Spool cap 

19 Screw 

20 Valve guide 

21 Spring retainer 

22 Spool spring 

23 ^ring retainer 
2*1 Cap retainer 


25 Preformed packing 

26 Plug 

27 Prelornied packing 
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28 Spring 
i Control 


29 

30 Plug 

31 Plug 


valve 


Figure 9-00. Utility blade control valve - exploded view. 


(2) Remove mounting hardware and lift con- 
valve from vehicle. 

(3) Remove nuts Q). threaded studs f2) from 


taining ring (6). Remove and discard pref 
packing (8). 

(6) Remove plug (12), preformed packi 



0. Lieammj, ni^pecnon ana ttepair. 

(1) Clean all metallic pai-ts of the control valve 
with cleaning solvent (Fed. Spec. P-D-680, or 
equivalent) and dry thoroughly. 

(2) Inspect valve parts for cracks, breaks, 
stiippcd threads, coiTosion or other damage. 

(3) Replace all preformed packing and dam- 
aged or defective parts. 

c. Reassembly and histaUation. 

(1) Install plugs (t-0 and 31). Install control 
valve (29), spring (28) and new preformed packing 
(27). Secure with plug (26). 

(2) Install new packing (25) and cap retainer 
(24). Install spring retainer (23), spring (22), spring 
retainer (21), and valve guide (20). Secure with 
screw (19). 

(3) Install spool cap (18) and secure with 
screws (17). 


rtsaeiiiuie upeiatiiig ic’ 

(11) with retaining ring (6). 

(6) Assemble lever link (11 
ing fulcmm rod (10) and secu 
rings (9). 

(7) Install new preformed ] 
valve body (3) and connect val 
Secure with threaded studs (2) 

(8) Mount valve assembly 
taching hardware. 

(9) Uncap and connect all 
connected in removal procedur 

9-83. Selector Control Valv 

a. Removal and Disassemb 
9-61 and remove and disassem 
trol valve as follows: 

(1) Disconnect and cap al 
the selector control valve. 



i-s (2) and remove plate (3) from control 

move plug (4), preformed packing (6) and 
d valve (6). Discard packing, 
wove plug (7) and washer (8). Remove 
(9) from housing (10) and remove hous- 
alve cover. 

Jmove preformed packing (11), second 
'e (12) and first speed valve (13). 
move plugs (14 and 15) and washer (16). 
lugs (17 and 18) and washer (19). 
move plug (20) and spring (21). Remove 
•d preformed packing (22) from plug (20). 
move selector valve (26), Remove retain- 
!3) and plug (24) from selector valve. 
■emove union (26) from valve cover. Re- 
iining ring (27), spacer (28) and piston 
Remove and discard preformed packing 

Remove piston (31) and hi-low valve (32) 
e cover (62). Remove plug (33). 
lemove retaining ring (34), cap (36) and 
O. Remove and discard preformed pack- 

temove piston guide (38), neutral piston 
alve spool (41). Remove and discard pre- 
. eking (39). 

lemove stop pin (42). Remove valve stop 
g (46) and stop pin (46). Remove and dis- 
rmed packing (43). 

iemove valve stop (48) and valve spool 
)ve and discard preformed packing (47). 
lemove stop pins (60) and remove valve 
md springs (63 and 64). Remove and dis- 
>rmed packing (61). 

Remove valve stop (66), spring (67), spacer 
y valve ball (69), and safety valve seat 
•ve and discard preformed packing (66). 
omove plug (61) from valve cover (62). 

ng, Inspection and Repair. 

2 an all metallic parts of the selector con- 
e with cleaning solvent (Fed. Spec. 
:■ equivalent) and dry thoroughly, 
aspect for cracks, breaks, stripped 
orrosion or other defects, 
jplace all preformed packing and dam- 
jfective nai’ts. 


cure in place with stop pin (50). 

(4) Install new preformed packing (61) on val 
stop (52) and install springs (64 and 53) and valve st 
in valve cover (62). Secure with stop pin (60). 

(6) Install new preformed packing (47) < 
valve stop (48) and install valve spool (49) ai 
valve stop in valve cover. Secure with stop p 
(42). 

(6) Install new preformed packing (43) < 
valve stop (44) and install stop pin (4G), spring (4 
and valve stop (44). Secure with stop pin (42). 

(7) Install valve spool (41), neutral piston (4i 
and new preformed packing (39). Secure with pi 
ton guide (38). 

(8) Install new preformed packing (36) on cs 
(36) and install spring (37) and cap (35). Secu; 
with retaining ring (34). 

(9) Install plug (33). Install hi-low valve (3 
and piston (31). Place new preformed packing (3 
on piston guide (29) and install guide (29) ar 
spacer (28). Secure with retaining ring (27). Insti 
union (26) in piston guide (29). 

(10) Install selector valve (25) and plug (24). S 
cure with retaining ring (23). 

(11) Install new preformed packing (22) ( 
plug (20) and install spring (21) and plug (20) 
valve cover (62). 

(12) Install washer (19) and plugs (18 and 1 
in valve cover. 

(13) Install washer (16) and plugs (15 and 1 
in valve cover. 

(14) Install new preformed packing (11) < 
second speed valve (12) and install first spe< 
valve (13) and second speed valve (12). 

(16) Install stop pins (9), washer (8) and ph 
(7) into housing (10). Install housing (10) into val' 
cover. 

(16) Install third speed valve (6), new pi 
formed packing (6) and plug (4). 

(17) Place plate (3) on valve cover (62) and s 
cure with lockwashers (2) and screws (1). 

(18) Place selector valve assembly in prop 
position on vehicle and secure with attachit 
hardware. 

(19) Remove caps and connect all hydrau 
lines disconnected in the removal procedure. 


OiitrinriAi' PulinHor 


W • 


e. i nsLuiuiiiun. iveiei lu nguic a*iu. 

outngger cylinders as illustrated. 

9-85. Hydraulic Reservoir Cap and Strainer. 

a. Removal. Refer to figure 9*63 and remove the 
hydrauiic resei*voir cap and screen as illustrated. 


(2) Inspect cap and strainer for de 
place a defective cap or strainer. 

c. Installation. Refer to figure 9-62 a 
reservoir cap and strainer as illustrated. 




1 SereA 

2 Lock waaher 

3 Combination light 

4 Screw 

6 Red lamp 
6 Lamp ring 
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1 Screw 

2 Ring 

3 Door 

4 Gasket 
6 Lamp 


6 Lamp 

7 Screw 

8 Screw 

8 Socket assembly 
10 Body 


Figure 9‘6i. Cmnbinntion tailiighi - exploded vi(no. 


2) Remove lamps (6 and 6) from socket as- 

ly (9). 

3) Remove screws (7 and 8) and lift socket as- 
ly (9) from body (10). 

Replacement. Replace all gaskets and dam- 
or defective parts. 

Reassembly. Refer to figure 9-64 and reas- 
•le the cornbination taillight as follows*. 

1) Place socket assembly (9) in body (10) and 
•ewith screws (7 and 8). 

2) Install lamps (6 and 6) in socket assembly 

;3) Place gasket (4) and door (3) on body (10) 
jecure with rintrs (2) and screws (1). 
Installation. Refer to figure 9-63 and install 
;urn signal and combination taillight as fol- 

:i) Place lamp ring (6) and red lamp (B) into 
iting holes and secure with screws (4). 

2) Install combination light (3) and secure 


(1) Remove clearance marker lights by 
ing screws (1)> door (2)» lens (3) and lamp 
move nut (5), lock washer (6) and screw 
remove mounting plate (8) and gasket (9). 

(2) Remove blackout marker lights by 
ing screws (10), door (11), lens (12) and lar 
Remove nuts (14), lock washer (IB), screws ( 
lift mounting plate (17) and gasket (18) fr 
carrier. Remove washer (19) and shell coi 
( 20 ). 

(3) Remove and disassemble the bl 
marker assembly as follows: 

(a) Remove nut (21) and lock wasi 
and lift assembly from carrier. 

(b) Remove spacer (23). Remove scr< 
and lift door (26) and gasket (26) from body 

(c) Remove lamp (27). 

(4) Remove turn signal by removing 
(29) and lifting lamp (30) and ring (31) fr 
carrier. 


24 Screw 

34 Screw 

44 Lock washer 

64 Bracket 


26 Door 

35 Bing 

36 Seal beam 

46 Washer 

66 Nut 


26 Gasket 

46 Mounting shock 

66 Lock washer 


27 Lamp 

37 Grommet 

47 Housing 

67 Screw 

(TA03312 

28 Body 

29 Screw 

30 Lamp 

31 Pino- 

38 Connector 

39 Adjusting sci'ew 

40 FViction nut 

y<1 cruiyvm 

48 Nut 

49 Lock washer 

60 Screw 

68 Bracket 







(e) Remove nuts (43), lock washers (44), 
hers (46) and mounting shocks (46) from hous* 
(47). 

(6) Remove blackout light assembly as follows: 

(a) Remove nut (48), lock washer (49) and 
3 W (60) and blackout light and bracket from 
rier. 

(h) Remove nut (51) and lift blackout light 

from bracket (64). Remove lock washer (53). 

(c) Remove nuts (66), lock washers (56) and 
sws (57) and remove bracket (68) from carrier. 

. Replacement. Replace all gaskets and dam- 
id or defective parts. 

. Reassembly and Installation. Refer to figure 
5 and reassemble and install the marker, blackout 
i headlights as follows: 

(1) Install blackout light assembly as de- 
ibed in the following steps: 

(a) Place bracket (68) on carrier and secure 
h screws (67), lock washers (66) and nuts (56). 

(h) Place lock washer (63) on stud of black- 
: light (62). Install bracket (64) and secure with 
t(61). 

(c) Place bracket (64) over bracket (68) and 
lure with screw (60), lock washer (49) and nut 
). 

(2) Assemble and install the headlight assem- 

as follows: 

(a) Install mounting shocks (46) to housing 
), secure with washers (46), lock washers (44) 
d nuts (43). 

(b) Connect springs (42) to shield (41) and 
jtall shield (41) to housing (47) using friction 
ts (40) and adjusting screws (39). 

( c) Place connectors (38) in housing (47) and 
:ure with grommets (37). Plug seal beam (36) 
,0 connectors and assemble seal beam (36) and 
ig (36) to housing (47). Secure with screws (34). 

( d) Install headlight assembly in light hous- 
f on carrier and secure with lock washers (33) 
d nuts (32). 

(3) Install turn signal by assembling ring (31) 
d lamp (32) to light housing of the carrier. Se' 
re with screws (29). 

(4) Assemble and install the blackout marker 
sembly as follows: 

(a) Install lamp (27) into socket of body (28). 


(b) Assemble mounting plate asseir 
carrier and secure with screws (16), lock w 
(16) and nuts (14). 

(c) Install lamp (13) in socket of mo 
plate (17). 

(d) Assemble lens (12) and door ( 
mounting plate (17) and secure with screws i 

(6) Install clearance marker lights to tl 
rier as follows: 

(a) Assemble gasket (9) and mountini 
(8) to the carrier and secure with screws (' 
washers (6) and nuts (5). 

(b) Install lamp (4) in socket of mo 
plate (8). 

(c) Assemble lens (3) and door (2) 
mounting plate and secure with screws (1). 

9-88. Dome Light 

a. Removal. Refer to figure 9*66 and remc 
dome light as illustrated. 

STEP 1 . REMOVE MOUNTING 
SCREWS. 

STEP 2. REMOVE DOME LIGHT 
ASSEMBLY. 

STEP 3. TAG AND DISCONNECT 
ELECTRICAL LEADS. 



assembly as shown. 

ible Light and Reel 

ane trouble light repair, paragraph 4-45 
trouble light as instructed. 

e Receptacle 

val. Refer to figure 9-67 and remove 

P 1 . TAG AND DISCONNECT ELECTRICAL LEADS TO SLAVE RECEPTACLE. 
P 2. REMOVE MOUNTING HARDWARE AND REMOVE RECEPTACLE FROM 
CARRIER FRAME. 


cle. 

c. Installation. Refer to figure 9-67 and install 
slave receptacle as illustrated. 
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Figure 9-67. Slave receptacle, removal ami inatallalioii. 


Section XXIII. MAINTENANCE OF WHEEL ASSEMBLY 


bbtMBLY 



NOTE: REMOVE OTHER WHEEL 
AND TIRE ASSEMBLIES 
IN A SIMILAR MANNER 

(TA033132) 


solvent (Fed. Spec. P-D-680, or equivalent) ai 
thoroughly. 

(2) Inspect wheel assembly for cracks, t 
or other damage. Repair or replace damaj 
defective parts. 

c. Installation. Refer to figure 9-68 and 
the tire and wheel assembly as follows: 

(1) Install tire and wheel assembly on a> 

(2) Install nng and mounting nuts. 

(3) Lower tire and wheel assembly by r 
ing outrigger. 

9‘93. Bearings and Seals Inspection 

Remove wheel and tire assemblies as descril 
paragraph 9-42 and inspect beanngs and sej 
damage or defects. Report damaged or def 
seals to direct support maintenance. 

9«94. Hub Assembly Inspection 

Inspect hub assembly for cracks, breaks, or 
damage. Report a damaged hub assembly 
rect support maintenance for repair or re 
ment. 


gntv Thv and ulict'l asseiiibli/, ivmoval and iuHtallntion. 


APPENDIX A 
REFERENCES 


ication Indexes 

ing indexes should be consulted frequently for latest changes or revisions and for new public 
ng to mateiial covered in this technical manual: 

ublicutions 


rmy Motion Pictures and Related Audio-Visual Aids DA PAM 108-1 

dministrative Publications DA PAM 310-1 

lank Forms DA PAM 310-2 

octrinal, Training, and Organizational Publications DA PAM 310-3 

'echnical Manuals, Technical Bulletins, Supply Manuals (types 7, 

i Supply Bulletins, and Lubrication Ordei-s DA PAM 310-4 

Publications Index of Supply Catalogs and Supply Manuals 

ig typos 7, 8, and 9) DA PAM 310-6 


IS 

M 38-750, Thu Army Maintenance Management System (TAMMS) for instructions on the use 
ce forms pertaining to the mateiial. 

II 

1 Manuals, Supply Bulletins, Technical Bulletins, and Technical Manuals 


and Maintenance of Ordnance Materiel in Cold 

r (0" to -65°F.) TM 9-207 

n, Care and Maintenance of Antifriction Bearings TM 9-214 

ication 

icel Mounted, 20-Ton at 10-Foot Radius, 2 Engines, Diesel En^ne 

4x4 Air Transportable (Hameschfeger Model M320RT) LO6-3810-295-12-1, -2, -3 

nicants, Oil, and Waxes C 9100IL 

t 

nstructions for Field Use TM 43-0139 

itenance 

ionul Care, Maintenance, and Repair of Pneumatic Tires and 

ubes TM 9-2610-200-20 

itifreeze Solutions and Cleaning Compounds in Engine Cooling 

TB 760-651 

Maintenance Management System (TAMMS) TM 38-760 

and Organizational Maintenance Manual for Lead-Acid Storage 

;s TM 9-6140-200-12 

e of Cranes, Crane Shovels, Draglines and Similar Equipment 

ectric Power Linos TB 386-101 


foimance of maintenance functions on the 
itified end item or component. The implemen- 
on of the maintenance functions upon the end 
1 or component \vi)l be consistent with the as- 
icd maintenance functions. 

Section FII lists the tools and test equipment 
jired for each maintenance function as refei^ 
id from section II. 

. Maintenance Functions 

Impect. To determine the sei'viceahility of an 
I by compaiing its physical, mechanical and/or 
trical characteristics with established stan- 
Is through examination. 

Ted. To verify sei*viceability and detect incipi- 
failure by measuring the mechanical or elec- 
il characteristics of an item and comparing 
;e charactenstics with prescribed standards. 
So-vice. Operations required periodically to 
) an item in proper operating condition, i.e., to 
n (decontaminate), to preserve, to drain, to 
it, or to replenish fuel, lubricants, hydraulic 
Is, or compressed air supplies. 

Adjust. To maintain, within prescribed limits, 
jringing into proper or exact position, or by 
ing the operating charactenstics to specified 
imeters. 

Align. To adjust specified variable elements of 
tern to bring about optimum or desired per* 
lance. 

Calibmte. To determine and cause corrections 
e made or to be adjusted on instruments or 
measuring and diagnostic equipments used in 
ision measurement. Consists of comparisons of 
instruments, one of which is a certified stan* 

I of known accuracy, to detect and adjust any 
repancy in the accuracy of the instrument 
g compared. 

install. The act of emplacing, seating, or fix- 
into position an item, part, or module (compo- 
' or assembly) in a manner to allow the proper 
tioning of an equipment or system. 

Re})lace. The act of substituting a serviceable 


sub-assembly, module (component or assem 
end item, or system. 

j. Overhaul. That maintenance effort (sen 
actions) necessary to restore an item to a 
pletely serviceable/operational conditior 
prescribed by maintenance standards (i.e., DM 
in appropriate technical publications. Overha 
normally the highest degree of maintenance 
formed by the Army. Overhaul does not norr 
return an item to like new condition. 

k. Rebuild. Consists of those services/aci 
necessary for the restoration of unservice 
equipment to a like new condition in accord 
with original manufacturing standards. Rebui 
the highest degree of materiel mainten; 
applied to Army equipment. The rebuild open 
includes the act of returnint to zero those 
measurements (hours/miles, etc.) considere 
classifying Army equipments/components. 

B-3. Column Entries Used in the MAC 

a. Column 1, Group Number. Column 1 
group numbers, the purpose of which is to ide 
components, assemblies, sub-assemblies, 
modules with the next higher assembly. 

b. Column 2, Component! AsBembly. Colur 
contains the names of components, asseml: 
subassemblies, and modules for which ma 
nance is authorized. 

c. Column 3, Mainteyuince Functions. Colui 
lists the functions to be performed on the 
listed in column 2. (For detailed explanatio 
these functions, see para. B-2.) 

d. Column 4, Maintenance Level. Colun 
specifies, by the listing of a “work time" figui 
the appropriate 8ubcolumn(s), the lowest lev 
maintenance authorized to perform the funi 
listed in column 3. This figure represents 
active time required to perform the mai 
nance function at the indicated level of m 
tenance. If the number or complexity of 
tasks within the listed maintenance fun< 
vary at different maintenance levels, appropi 


ponent, module, end item, or system; to a service- 
able condition under typical field operating condi- 
tions. This time includes preparation time, trou- 
bleshooting time, and quality assurance/quality 
control time in addition to the time required to 
perform the specific tasks identified for the main- 
tenance functions authorized in the maintenance 
allocation chart. The symbol designations for the 
various maintenance levels are as follows: 


C Operator or crew. 

0 Organization maintenance. 

F Direct support maintenance. 

H General support maintenance. 

D Depot maintenance. 


e. Column 5, Tools and Equipment. Column 5 
specifies by code, those common tool sets (not in- 
dividual tools) and special tools, test, and support 
equipment required to perform the designated 
function. 


correlates with a maintena 
identified end item or compon 

6. Column 2, Maintenance 
level of maintenance authoris 
test equipment. 

c. Column 3, Noinenclaiure 
tion of the tool or test equipm 

d. Column NaticmallNATi 
National or NATO stock nu 
test equipment. 

e. Column 5, Tool Number. 
part number. 

B'5. Explanation of Colun- 

a. Refereyice Code. The cod( 
column 1, section III. 

b. Remarks. This column lii 
nent to the maintenance func 
as indicated on the MAC, sect 


Section 11. ASSIGNMENT OF MAINTENANCE FUNCTION 


(1) 

(2) 

(3) 

H) 

Croup 

number 



Maintennneo levtrl 

Cem nuA esemb 1 y 

1 

Mnlnlennnrc 

Pu ttctloii 

C 

0 1 

F 

It 

1 


PART 1 - CRANE ' 


1 





01 

HOOK ULOCK 








Glock Assembly. Hook 

Inspect 

Service 

0.1 1 

0.1 






Replace 

Repair 


05 

1.5 1 


2. 

02 

SPREADER ASSEMBLY 



o.\ 








1.6 






■|1|H 


2.8 



4.. 

03 

SAFE LOAD INDICATOR 








Safe Load Assembly 

Tesl 



0.5 





Calibrate 



10 





Replace 



1.0 


1 2.. 


Transdut'er 

Test 



0.5 





Replace 



1.0 




Loud Cell Assembly 

1 Test 



1 0.5 





1 Replace 



, 1.0 




. 

























Function C 




ANGU INDICATOR 

t 

— 

Indifiitor Assembly 

Inspect 

Replace 

0.1 

BOOM 



Bjekslop Assumbly 

Inspect 

Kephice 

Repair 

0 2 

Gantry Assembly 

Inspect 

Replace 

Repair 

0.5 

WIND.SHILLD WIPLR 



Wiper Assembly 

Test 

Replace 

0.1 

LIGHTS 



l-'loodliglit, Marker 

Test 

0.1 

Lights (LA) 

inspect 

Replace 

Repair 

0.2 

Domelight Assembly 

Replace 

Repair 


Troubicllglit Assembly 

Test 

0.1 


Inspect 

Replace 

Repair 

0.2 

KORN 



Horn Assembly 

Test 

Rcplocc 

0.1 

ENGINL COMPONENTS 



Compartment As.sembly 

Inspect 

Replace 

Repair 

0.2 

CAB, CRANE 



Cab Assembly 

Inspect 

Replace 

Repair 


CRANE HEATER, HOSES AND 
DUCTS 



Heater Hoses (All) 

Inspect 

Replace 

Repair 

0.5 

Heater Assembly and Ducts 

inspect 

Replace 

0.3 




D 

3.6 

5.2 

4.0 

2.6 

l.S 

].0 

2.3 

0.6 


7.2 


135.5 


3.8 










14 

CRANL hNGINl- RADIATOR 






Radiator 

Service 

Test 

Replace 

Repair 

0.1 




Guard, und 

Inspect 

0.1 




Related Parts (L’A) 

Replace 


1.0 



Shroud 

Replace 



0.5 



Repair 



0.5 

IS 

CRANt LXHAUST SYSTI-.M 






Mutflor and Pipes (All) 

Inspect 

Replace 

0.1 

4.0 


16 

WaTI-.R MLTLR. crank KNGINE 






Water l■iller, Hoses 

Inspect 

Replace 

O.I 

0.5 


17 

POLARITY RELAY 






Relays and Transmitters 

Test 


0.2 



(FA) 

Replace 


0.5 


18 

STARTING AID 






Starting Aid 

Service 

Replace 

0.2 

0.8 



Brackets ami Tube (FA) 

Inspect 

Rcpl.icc 

■ 

0.5 


19 

AIR CLEANER 






Cleaner Assembly 

Inspect 

0.1 





Service 

Replace 

0.2 

1.0 




Repair 


1.0 


20 

FUKL PUMP. TANK AND 






FITTINGS 






Engine Fuel Hoses (EA) 

Inspect 

RcpLice 

0.2 

0.8 




Repair 


1.0 



Pump Assembly, Primer 

Inspect 

Replace 

0.1 

0.5 




Repair 


0.5 



Fuel Tank, Crane 

Inspect 

0.2 





Service 

Replace 

0.2 

1.5 




Repair 


2.0 


21 

BATTERIES 






Batteries 

Inspeci 

Test 

0.1 

0.2 




Service 

Replace 

0.3 

0.5 



u., 

4.1 




2.6 



Replace 


2.5 

CRANB THROTTLt AND 




RADIATOR SHUTTUR CONTROL 




Tlirottlc Assembly 

In-spect 

Adjust 

0.2 



Replace 


IM 


Repair 



Cables, Control (EA) 

Inspect 

Adjust 

0.2 



Replace 


1.5 

INSTRUMENT PANEL 




Instrument Panel 

Inspect 

Replace 


4.0 


Repair 


3.0 

Switches, Indicators 

Inspect 

0.1 


(EA) 

Replace 


0.5 

CRANE PROPELLER SHAI'T AND 




CLUTCH 




Propeller Shaft 

Inspect 

Replace 

0.3 

2.0 


Repair 


1.5 

ENGINE 




Engine 

inspect 

Test 

0.5 

3.0 


Service 




Replace 

Repair 

Overhaul 


25.0 

ENGINE ELECTRICAL GROUP 




Starter Assembly 

Inspect 


0.2 


Test 


0,2 


Replace 

Repair 


2.0 

Generator Mounting 

Inspect 

Replace 

0.1 

1.5 

Generator Assembly 

Inspect 

Test 

0.1 

0.2 


Replace 

Rcptdr 


2.0 

TACHOMETER 




Tachometer A.ssembly 

Inspect 

Replace 

0.1 

1.5 


Repair 


0.5 

FILTER. STRAINER AND PUMP 




Filler Assembly. I'tiel 

Inspect 

Service 


0.2 


Replace 

H 

1.0 


|96.0 


4.4 

1.6 


4.8 


2.1 


4.0 


2.0 


7.1 

0.6 

3.8 






28 

I-'ILTLR.STRAINLR AND 

PUMP - CONTINUED 

Sirainer A^^cnll»ly. l i'vl 


Pump AsM.*ml)ly. 1 nd 

29 

UIOWI K INSTALLATION 
llou'iitu! Aswmbly, Air 

Inlet 


Ulower ANNcml'Iy. 

Cuiiplinii and Drive 

30 

GOVi:itNOR AND CONTIIOLS 
Governor Asscinbly and 
Controls 

31 

EXHAUST MANll-OLD 

Mnnifold 

32 

i;ngini-: luuhication system. 

CRANE 
l•■iller Assembly 


Cil I’ump and l-iont Cover 


DrcaJliiT, Oil 

Oil Cooler 

Oil Pjiii 

liilcl Screen and Pipes 



wmmm 

■■■■ 

rnmam 


mmu 

Inspect 

Service 

o.i 

0.2 




Replace 


1.0 



1.3 

Inspect 

Replace 

0.1 

2.0 



3.1 

Inspect 

RepEiee 

0.2 

3.0 




Repair 


I..1 



4.7 

Inspect 



0.3 



Replace 



3.5 



Repair 



3.0 



Inspect 



0.5 


H 

Adjust 



0.5 



Replace 



1.5 



Repair 



3.0 


m 

Inspect 


0.1 



H 

Replace 


3.0 



B 

Inspect 

Service 

O.l 

0.5 




Replace 


1.0 



1.6 

Inspect 



0.2 



Test 



0.3 



Replace 



2.0 



Repair 



3.0 


5.5 

Inspect 


m 




Service 


0.2 




Replace 


\.o 



1.3 

Inspect 


m 




Replace 


1.5 




Repair 


2.0 



3-6 

Inspect 

Replace 

0.2 


2.5 


2.7 




0.2 






0.3 



IBS 



0.5 


1.0 



1 JICI lIlUMai 

Replace 


1.0 



1.1 

1 loiisii)); J'ltl lU'latccI 

Inspect 


0.2 




I'arls 

Replace 


1.5 



1.7 

I’liinp Walcr. I'ump Idler 

Inspect 

Replace 

0.2 


2.5 




Rep-iir 



3.5 


6.2 

l.NGINl . Dll SI L AND 
lUXATI DPAK rs 







(’over. l(<)eker Arm 

Inspect 

Replace 

0.1 

0.8 



0.9 

Injoeior Lever and TiilU' 

Inspect 


0.1 




(All) 

Replace 


0.7 



0.8 

Injecior Assembly, l uol 

Test 




15 


(All) 

Callbiale 

Replace 



2.0 

2.5 



Repair 



3.0 


9.0 

Uoeker Arm and Valve 

Inspect 


0.2 

0.5 



McchdiUsm 

Adjust 






Replace 



4.0 




Repair 



5.0 


9.7 

Cylinder Head 

Inspect 

Replace 

0.3 


4.0 




Repait 

Overhaul 



2,0 

8.0 

14.2 

Valves, Lxliaust (All) 

Inspect 



0.5 




Replace 



4.0 




Repair 



2.0 


6.5 

i•■^y\vlleel 

Inspect 



0.2 



Replace 



2.0 




Repair 



1.5 


3.7 

Piston and Rod Assembly 

Inspect 




1.0 


(All) 

Replace 




8.0 



Repair 




1 0.0 

19.0 

Cnuiksltaft 

Inspect 




0.5 



Replace 




4.0 



Repair 




8.0 

12.5 

Idler Gear and Hub 

Inspect 




0.1 



Replace 




l.O 



Repair 




0.5 

1.6 

Canishafl and balance 

Inspect 




0.3 


Shaft (LA) 

Replace 




2.0 

2.3 

Crankcase 

Inspect 

Replace 

0.2 



40.0 

1 c. r\ 





J5 

CRANK LOCK 

Lock Assembly. Crjnc 

36 

CATWALK ASSKMBLY 

Catwalk Assembly, Crane 

37 

HYDRAULIC SYSTKM, CRANK 
Reservoir, Swivel Joints. 

Tubes and Hillings (LA) 


Cylinder Assembly. 

Hydraulic 

38 

CONTROLS AND LKVKRS. CRANK 
Control and Lever 

Assemblies (KA) 


Cylinder Assembly 


Stand Assembly. Swing 

Brake Control 


Lock Assembly 

39 

GEAR AND CHAIN HOUSING 

Shaft Assemblies (EA) 


Chains (EA) 


Housing, Chain 

40 

CLUTCH, SHAFT AND BRAKE 
ASSEMBLIES 

Clutch Assembly, Hoist 


Brake Assemblies. Holst 






• UIIVUVN 


U 


11 

CLUTCH. SHAFT, AND BRAKE 






ASSEMBLIHS - CONTINUED 






Shaft Assembly, Hoist 

Inspect 




1.0 


Service 

0.2 





Replace 




10.5 


Repair 




15.0 

Clutch Assembly. Digging 

Inspect 

0.5 





Adjust 


0.5 




Replace 



5.0 



Repair 


3.0 

4.0 


Shaft Assembly, Digging 

inspect 




I.O 


Service 

0.2 





Replace 



12.0 



Repair 




16.0 

Clutch Assembly, Lel'i 

Inspect 

0.2 




Swing, Right Swing 

Adjust 


0.5 



and Reversing (U'A) 

Replace 



5,0 



Repair 


3,0 

4.0 


Btake Assembly, Swing 

Inspect 

0.2 





Adjust 


0.5 




Replace 



■rail 



Repair 


4.0 

■Ftl 

3.0 

Shaft Assembly, Reversing 

Inspect 



mm 



Service 

0.2 





Replace 




SI 


Repair 





Shaft As.seinbly, Swing, 

Inspect 




1.0 

Horizontal 

Replace 




mm 


Repair 





Sliafi Assembly, Vertical Swing 

Inspect 




1.0 


Replace 




12.0 


Repair 





Lock Assembly, Swing 

Inspect 

0.2 





Replace 



4.0 



Repair 


4.5 



BOOM HOIST 






Clulclt Assembly, Boom 

Inspect 

0.5 




Hoist 

Adjust 


0.5 




Replace 


7.0 




Rep^r 


4.0 

3.0 


Brake Assembly, Boom 

Inspect 

0.3 




Hoist 

Adjust 


0.5 




Replace 


2.5 




Repair 


3.0 

3.0 



26.7 


13.0 


29.2 


12.7 


18.7 


27.? 


23.0 


28.0 


8.7 


15.0 














BOOM HOIST ~ CONTINUED 




i 

1 


Pawl Assembly, Boom 

Inspect 

0.2 

0.5 


H 


Hoist 

Adjust 

Replace 


HI 

1 




Repair 


2.0 


1 

.7.7 

Shut'l Assembly, Worm 

IliSpCCl 



H 




Kuplucu 



■I 




Repair 




5.0 

] 

18.0 

Hl'VOLVING l-RAME 





1.0 


Icume Assembly. Rcvolvlin* 

Inspect 






Replace 




HI 



Repair 




BEI 

21.0 

Circle Assembly, Roller 

Inspect 

Service 

0.2 



l.U 



Replace 




5.0 



Repair 




8.0 

14.2 

Hook Roller (l^A) 

Inspect 

Adjust 


O.S 

0.8 




Replace 



1.0 


2.3 

liisiruction Plates Jiiid 

Inspect 

0.5 

S.O 1 




Tool Box 

Repine© 




5.5 

Plalform Assembly 

J lisped 
Replace 

i 


5.0 


5.2 

PART 11 - CARRIER 

E LECTWCAl- WIRING SYSTEM. 


■ 





CARRIER 


H 





Wltliig Assemblies. 

Tailllght (EA) 

Inspect 

Replace 

1.0 



1.6 

■ 

Repair 

■ 

o.s 



Harness, Wiring. Trailer, 

Cab and Dircctlonul 

Inspect 



S.O 



Signal 

Replace 

Repair 


2.0 


7.5 


Harness, Wiring. Ughl 

Inspect 

0.2 

2.0 




Swiicli 

Replace 






Repair 


l.O 



3.2 

Harness, Wiring Slop 

Inspect 

0.3 


5.0 



Light and Dimmer 

Replace 


2.0 



Switch (EA) 

Repair 




7.3 

Leads, Electrical (EA) 

Inspect 

Replace 

0.1 

0.5 



0.6 

Harness, Wiring, Torque 

inspect 

o.s 


2.0 



Converter and Engine 

Replace 














Replay, Alternator 


■ 


0.5 





■ 


0.5 


1.0 

Leads, lilectrical, Alternator 

Inspect 

MB 




Uatlery (LA) 

Replace 







Repair 



0.2 


0.9 

Case, Assembly, Battery 

Replace 


2.0 





Repair 


0.5 



2.5 

Battery, Dry Storage 

Test 


0.2 




(LA) 

Service 


0.2 





Replace 


0.5 



0.9 

LIGHT ASSLMBLILS. AND 







MIRROR ASSLMBLY 







Light Assemblies, Head, 

Inspect 

0.1 





Tail, Market, Blackout 

Replace 


0.5 




and Clearance (LA) 

Repair 


0.3 



0.9 

Mirror Assembly 

Inspect 

Replace 

O.l 

0.5 





Repair 


0.2 



0.8 

UTILITY BLADL AND HYDRAULIC 







DLADL CYLINDLR AsSSLMBLY 







Blado, Utility 

Inspect 

Replace 

Repair 

0.2 

5.0 

2.0 


7.2 

Cylinder Assembly. Hydraulic 

Inspect 

Replace 

0.1 






Repair 




■ 

5.6 

OUTRIGGLRS AND RELATED 





■ 


PARTS 





■ 


Outrigger, Eront and 

Inspect 

0.1 



■ 


Rear (EA) 

Replace 







Repair 


2.0 



9.1 

Cylinder, Hydraulic (LA) 

Inspect 

Replace 

0.1 


1.0 




Repair 



3.0 


4.1 

Pad Assembly (LA) 

Inspect 

Replace 

0.1 


m 

■ 



Repair 



■ 


0.2 

STEERING assembly. FRONT: 







CARRIER 







Button Assembly, Horn 

Inspect 

Replace 

0.1 

1 



0.6 

Gear Box Assembly, 

Service 

■a 





Prnnf rF.AS 

ArtilKf 

■■ 


15 









Vulvc, Cliock ( LA) 


Inspect 

Replace 


0.1 


0.3 


0.4 




Tube As'C'Ubl'es t I'.A) 

Inspect 

Repair 

0.2 

1.0 

Valve Assembly. Drain 

Inspeel 

Replace 

0.1 

0.6 


Repair 


0.3 

AIR URAKl TDBl AND VALVl. 




a.sslmblils 




Tube Assemblies ( L;a) 

Inspect 

Replace 

0.2 

I.S 


Repaii 


1.0 

AIR BRAKL TUm-: AND VALVl 




A.S.Sh.MBLII S 




Tube Assemblies 1 1- A) 

llispivt 

Repkice 

0.2 

1.5 


Repair 


1.0 

V.ilve Assembly. I'readle 

IcM 

Ropl;u:« 

0.1 

2.0 


Repair 


2.5 

Hose aiul Tube Assemblies 

Inspect 

0.1 


(1-Al 

Replace 


1.5 


Repail 


l.O 

Valve Assembly. Prc.s.siire 

Inspect 

0.1 


and Sul'ely 

RepLice 


0.5 


5J AlU (IRAKI'; VAl-Vi:, C’KANtlU u. 

IIO.Si; AND TUUI-; ASSCMULICS, 

I KONT URAKl'. 

Hose atui Tube ANNL'inblics, luspcti O.l 

I roniiind UcardiA) Replace 1.5 

Repair 0.5 

Valve A.ssembly, 3 way Inspeel 0.1 

Kepluce 0.5 

Repair 0.4 

Valve Assembly, Couirol Inxpcci 0.1 

Replace 0.5 

Repair 0.5 

C'luiiiiber Assembly, Air Replace 2.0 

Brake (1;A) Repair 2.5 

Valve Assembly, Relay ln.’k|K*ci 0.1 

Replace 0.5 

Repair 1.0 


54 


HYDRAULIC VAl.VL-, HOSi: AND 

TUBi; assi:mbi.ii;s 

Valve Uireciioinil 


Replace 

Repair 


0.8 


1.0 



mm 

CoMiponci't-AsseniWy 

Mninteiiance 

l-'iinclion 

n 

n 

II 

u 

m 

^mm 

nn 

54 

HYDRAULIC VALVE HOSE AND 

TUBE ASSEMBLIES - CONTINUED 

Hose unJ Tube Assemblies (LA) 

Valves, Scfecior and 

1 low Control (1 A) 

Replace 

Repair 

Replace 

Repair 


1.5 

0.5 

0.5 

1.0 


2 

1 

.0 

.5 

55 

HYDRAULIC VALVE. HOSE AND 

TLi lU ASSI-:MH LI l-S. STEER 1 NC 

Hose and Tube Assemblies 

InspecI 

Keplai'c 

Repair 

0.1 

1.0 

0.8 



1 

l.‘) 


('ylindor Assembly. Lockout 
and Sieerint'(liA) 

Replace 

Repair 


0.8 

2.0 



:.K 


Valve Assembly. Solenoid 

Replace 

Repair 


10 

1.5 


I 



Valve assembly. Check-Keliel 

Replace 

Repair 


1.0 

1.5 



1 


s& 1 

HYDRAULIC CYLIN()1:K. VALVES 
HOSE AND TUUE ASSEMBLIES. 
DOZER 

Hose and Tube Assemblies. 

Do/et Cylinder (EiA) 

Replace 

Repair 


0.8 

1.0 




L8 


Valve As'embly. 1 low Divider 

Replace 

Repair 






1.5 


Valve. Doicc Control 

Replace 

Repair 


1,0 

2.5 



3.5 


Hose and Tube Assemblies 
(I'.A) 

Valve, Check 

Replace 

Repair 

Replace 

Repair 


0.8 

1.0 

0.3 

0.3 




1.8 

0.6 


Valve, Assembly, I’ilot 

Replace 

Repair 


0.5 

2.0 




2.5 

57 

HYDRAULIC COMPONENTS 

Hose and Tube Assemblies, 

Steering (EA) 

Replace 

Repair 


0.8 

1.0 




1.8 


Valve Assembly, Control, 

Angle and Rcliel'lEA) 

Replace 

Repair 


0.4 

0.5 




0.‘) 


Valve Assembly, Ean Control, 

Hand and Pilot (EA) 

Replace 

Repair 



i 

n 


1.3 










■ 



Valve. Pilot 

Replace 



B 




Repair 



IB 



l-'iltcr Assemblies (liA) 

Service 


0..5 





Replace 


I.U 





Repair 


0.5 




Tank Assembly, Hydr.iiilit' 

Inspecl 

Replace 

O.l 


2 0 




Repair 


1.0 

1.5 



COOLING SYSTKM. KNC.INL 







Uadiiitor AssL'iiibly 

Inspecl 

Test 

U.l 


0.5 




Service 

Replace 

Repair 

0.2 


2.0 


4.0 

Motor, Hydraulic, lluses 

Inspect 

Replace 

0.2 


15 




Repair 



2,0 



Oil ('oiler. Heat 

Inspect 

0.2 





l-:xeliai)gor, i-iin uiul 

Hoses (LA) 

RophK'c 



OK 



l-Ul-L.SYSTi-M 







lIo.se and Tube Asscin lilies 

Inspecl 

0.1 





(KA) 

Replace 


l.O 





Repair 


1.0 




Tank Assembly 

Inspect 

m 






Service 

Replace 

■ 

2.0 





Repiiii 


0.2 




AIK CLt-ANKll 







Air Cleaner Assembly 

Inspect 

0.1 






Service 

Replace 

0.2 

1.5 





Repair 


0.7 




exhaust SYSTi-M 







Muffler and Mounting 

Inspect 

0.1 





Parts 

Replace 


2.0 




PROPELLER SHAFTS 







Shaft Assembly (EA) 

Inspect 

0.1 






Service 

Replace 

0.2 


2.5 




Repair 



3.0 



TORQUE CONVERTER AND 







RELATED PARTS 







Conveilet Assembly 

Service 

Replace 

Repair 


0.2 

8.0 

16.0 







Valve As^embly, Rcisulaling 

Inspect 

Replace 

Repair 

0.2 

PUMPS, HYDRAUl.lC 



Pump As^onll)lies (liA) 

Inspect 

Replace 

Repair 


TRANSMISSION' ASSKMUl.Y. 
MOUNTING ANDCONNliCTIONS 



Transmission Assembly 

Service 

Replace 

Repair 


Valve Assembly {'r>iHtol 

Inspect 

Replace 

Repair 

0.: 

1 NGINI. i:i.l:CTRICAL 
COMPONENTS 



.Sl.irier, I'lii’inc 

Inspect 

Test 

Replace 

Repair 


Allenialor, Unticry 

Inspect 

0,2 

Cliarainn 

Test 

Replace 

Repair 


PNGINL 


l•'nt'ine Assembly 

Inspect 

Test 

Scrvlcx* 

Kepluco 

Repair 

Overhaul 

0.3 

Ciioler, Oil 

Service 

Replace 

Repair 


Manifuld, Intake and 

Inspect 

0.3 

I'xtiaiisl (KA) 

Replace 


Tlierinosiais (KA) 

Test 

Replace 


Pump Assembly. Water 

Kopluce 

Repair 


Pump, Assembly. I'tiel 

Te.si 

Replace 

Repair 


Valve, Shutdown 



Compressor Assembly, Air 







Function 

H 

0 

H 

H 

0 

equipment 


ENGINE - CONTINUED 







1 


Ltivers, Push Rods and 

Adjust 



1.5 





Tappets (All) 

Replace 




4.0 





Repair 




5.0 


^10.5 


Injector Assemblies (All) 

Test 




2.0 





Calibrate 

Replace 



2.5 

1.5 





Kcpult 




4.0 

10.0 



Head Assembly 

Replace 


1 


4.0 





Repair 




1 3.0 





Overhaul 




6.0 

,15.0 



l•■lywhecl 

Kepliice 




8.0 





Repair 




2.0 

10.0 



Pun. Oil 

Replace 



4.0 






Repair 



1.5 


1 5.5 



Cam shaft 

Replace 




5.0 





Repair 




1.5 




Piston Assembly and 

Replace 




IHIB 




Connecllnn Rods (All) 

Repair 




mm 

18.0 



Crankshaft Assembly 

Replace 









Repair 




Q 

IS.O 



Crankcase Assembly 

Replace 




48.0 





Repair 




10.0 

S6.0 



IMIter AssembliuK (EA) 

Service | 


0.5 j 







Replua* 


2.0 







Repair 


1.0 



3.5 



STEERING 

i 








Hose Assemblies, Hyo (EA) 

Inspect 
Reploce j 

0.1 

1.4 



1.5 


j 

Cylinder Assemblies, 

Test 1 


0.2 






Steering and Centering (EA) 

Replace 1 




3.0 





Repair 

1 


1 


4.0 

7.2 



AXLES. I'RONT AND REAR 

1 








Axle Assemblies, I'ront 

Service 


0.2 






and Rear(EA) 

Replace ' 




8.0 





Repair 

Overhaul 

1 


2.5 


40.0 , 

1 

50.7 



Differential and Carrier 

A. ^.,>.1.1.. /Da\ 

Replace 




8.0 
in n 












Replace 




5.0 

■ 


Repair 




5.2 


Wlicul Assembly (HA) 

Replace 


4.0 



m 


Repair 


O.S 



B 

Tires (HA) 

Inspect 

0.2 







0.1 

2.5 







1.5 



4.3 

Disconnect, l-'ron( Axle 

Adjust 

Replace 


0.2 

3.0 




Repair 



1.0 


m 

CONTROLS 






m 

Sliifi Assembly 

Replace 



2.5 




Repair 



4.0 


1 

Tluodle Assembly 

Adjust 


0.5 





Replace 


3.0 





Repair 


3.5 



7.0 

('All asshmbly and RHLA'ITD 







HARTS 

(’lib Assembly. Openuors 

Replace 



18.0 




Repulr 


10.0 

U.Q 


44.0 

lluiiier Assembly 

Test 

Replace 

0,2 

2.5 





Repair 


2.7 



5.4 

Seal Assembly 

Replace 


2.0 





Repair 


S.O 



7.0 

l.lljlii Assembly. Trouble 

Test 

0.1 






Replace 

Repair 


1.0 

I.l 



2.2 

Mirror Assembly 

RcpUice 


0.8 





Repair 


I.O 



1.8 

Hoard Assembly, Instrumcnl 

Kepiuce 


5.0 




hinel 

Repair 


10.0 



15.0 

l'RAMi;,CARRIHK 







I 'riime and Keluled Paris 

Replace 




42-0 



Repair 




6.0 

48.0 

Hook Assembly, PiiKle 

Service 


O.l 





Replace 







Repair 


1.6 



2.2 





rufiJUic riic i cijuipntciii: 

l-uc tKtmguislwr (I ea tor Ciane 
Jiicl Carrier) 


Inspect 

0.1 

Test 


Kcpiuce 



1.3 


Section III. TOOL AND TEST EQUIPMENT REQUIREMENTS 

pedal tool or test equipment is authorized for this vehicle. 






Section 1. INTRODUCTION 


icope 

ippondix lists basic issue items and items 
installed ov authorized required by crew/ 
or for operation and required for the per- 
nce of organizational maintenance of the 
ft truck. 

general 

Basic Issue Items, Items Troop Installed or 
rized List is divided into the following sec- 

aaic I.Hana Items [jj.Ht - Section II. A list, in 
betical sequence, of items which are fur- 
1 with, and which must be turned in wth, 
•d item. 

Twop hhstalted Or Authorized lAat ~ 
n III. A list, in alphabetical sequence, of 
which, at the discretion of the unit com- 
er, may accompany the end item, but ai*e 
ibjecL to be turned in with the end item. 

Explanation of Columns 

)llowing provides an explanation of columns 
in the tabular listings. 

Umrce, Maintenance, and Recoverability 
(SMR). 

) Saiirce code. Indicates the source for the 
items. Source codes are: 

h.rfihitnRuiit 

Repair parts, aiippliod from tlie GSA/DSA or Army sup- 
ply system and authorized for u.sc at indicated 
maintenance categories. 

Repair puits which are procured anil stocked for insur- 
ance purposes because the combat or militwy essen- 
tiality of the end item dictate.^ tlmt a minimum quan- 
tity be available in the supply system. 

Assigned to items whicli are NSA design controlled: un- 
ique repair pait.s, which are stocked and supplied hy 
the Ai'my COMSEC Logistic System and which are 
not subject to the provisions of AR IlSO-'ll. 

Repair parts which are not procured or stocked ns such in 
the supply system but are to be manufacture*! at 
indicated mniixtenance levels. 

Assemblies which are not procured or slocked as such but 
iu'o made up of two or more units. Such component 
units carry individual stock numbers and descriptions, 


C'*lf {•.'xfAmiifiiiii 

pmt or assembly should result in retii ement of 
item from the supply sy.rteni. 

Xl Repair parts which are not procured or 

retiuirement for sucii items will be filled by I 
highei’ assembly or component. 

X2 Repair pails which are not stockeil and have no f 
mortality. The indicated nuiintcnance catep 
quiring such repair parts will attomiit to obt 
pails through cannibalization oi* salvage. Tl 
may be reiiuisitioned, witli exception data, fi 
end item manager for immediate ii.se. 

G Major assemblies that me procured with PDIM/ 

for initial issue only as exchange assemblie.s at 
GS level. Tlie.se assemblies will nut bii stocked 
DS and GS level or rotunied to depot, -supply 

NOTE 

Cannibalization ov salvage ntay be visetl y 
a source of supply for any items sourc 
coded above except those coded XI. 

(2) Maintenance code. Indicates the 1 
category of maintenance authorized to instr 
listed item. Capabilities of higher niaintci 
categories are considered equal or better. M 
nance codes are: 

0»le 

C Cicw/Opci utor 

0 Organizational intuntenance 

(3) Recoverability code. Indicates whethi 
serviceable items should be returned for recov 
salvage. Items not coded are nonrecoverabl' 
coverability codes are: 

R Repair parts (assemblies anti comjjonentH) whicli 

siticred economically reparable ni tlirccL niiil 
support maintenatice level.s. Wlicn tlie iter 
longer economically reparable, it is normally ti 
ofat the GS level Wliea supply consideniUouR 
some of those repair parts may he listed for nu 
return to supply for depot level i-epnir as sot 
AR 710-1. When so listed, they will be repli 
supply on an exchange basis. 

S Repair parts and {lascmblie.s which are economii 

parable at DS and GS activities and which n 
are furnished by supjily on an oxchimge basi 
items are determined by a GSII to he unocon< 
reparable, they will be evacuated Ui a depot fc 
ation and analysis before final <lisposilion. 

T High dollar value recoverable reimir parts wl 

subject to special handling anti are issued oi 


(1) 

Nallonitl 

atock 

niitulier 

(2) 

l)*«crl|ilioii 

76I0-O0-889.34M 

Binder, Loose Leaf 

7620-00-550-901H 

Case, Operation and Maintenance Manual 

‘J210 00-880-2221 

Extliifiriiiehor, Fire 








Linkage, throttle controls 

Pawls, safety 

Swing brake 

Swing lock 

Toggle levers 

cleaner: 

Replacement 


intake system: 

Air cleaner 

General 

rniator 

:le indicator: 

Installation 

Replacement 

•le transducer, installation 
ly material, destruction , . 

tones: 

Inspection 

Replacement 


tery box, replacement 
alternator: 
Replacement 


m assembly: 

Installation 

Replacement 

Seiwice 

m backstop: 

Installation 

Replacement 

m hoist brake and clutch 
Adjustment 


^ ^ 





lUSlUUULIOIl • . . . . . 

Cables, butteiy, service and replttccmcnt 

Controls and instruinoiTts: 

Crane controls and instnimcnts 

General 

Control lovers, brakes 

Control panel 

Coolinp; system: 

General 

Insiiection 

Service 

Crane shutdown 

Cylinder, hydraulic (brake or clutch) 

Descrij)ti()n: 

Carrier 

Crane 

General 

DianianLlinK’ for movement 

Dom()lij>'ht 

Door, cab: 

Inspection 

Uei)lacemonl 

Drive ciiains: 

Ad^juslment 

Uepair 

Drum brake, front and roar: 

Acyustment 

Uepair 

Drum clulcli, front and roar 

Ducts, heater 

Klcctrical system: 

Battery 

Inspection 

Replacement 

Service 

Bolts, alternator 

Inspection 

Replacement 

SemcG 

Engine, maintenance 

I'^ngine, starting 

Errol'S, reporting 

Exhaust pipes 

Expendable consumable maintenance supplies 
and materials 


Fan, defroster 


;;ing-s, hydraulic d-67 

oc! lights 4-46 

nis and records 1-2 

i\ system: 

Fuel filter and strainer sei-vice 3-8 

Fuel lines inspection 3-9 

General 3-7 

;| tank service 4-29 

2l lines, inspection 3-9 

itry inspection 4-66 

;es, control panel 4-43 

leral: 

Administrative storage 6-1 

Air intake system 3-10 

Air system 4-33 

Room assembly 4-61 

Cooling system <1-36 

Crane components 4-68 

Electrical system, crane 4-42 

Electrical system, engine 4-38 

Engine assembly 4-19 

Exlmust system 4-23 

Fvie! system 4-26 

Hydraulic system 4-56 

Lubrication instioictions, opevatov/cvew 3-1 

Lubrication instructions, organizational 4-9 

Lubrication system 4-21 

Maintenance, operatov/crew 3-7 

Maintenance, organizational 4-19 

Movement to a new worksite 4-3 

Operating instmetions 2-1 

Preventive maintenance, operator/crew 3-3 

Preventive maintenance, organizational 4-11 

Radio interference suppression 4-lB 

'Pmubleshooting, operutor/cvew 3-5 

Troubleshooting, organizational 4-18 

•ss, cab, replacement 4-53 

ater 4.66 

ok block assembly 4-63 

ok rollers 4.73 

rn switch 4-46 

ses, replacement: 

Coolant 4.37 

Heater 4-66 

Hydraulic 4-67 


Load/moment Safety Computer: 

Angle warning set-up 2-6 

Card installation 2-6 

General 2-6 

Test 2-6 

Lights, control panel 4-43 

Lines and fittings, fuel 4-30 

Linkage, throttle control 4-32 

Lubrication: 

Cleaning 3-2 

General 3-1 

OESOil 3-2 

Storage 3-2 

Marker lights 4-46 

Master cylinders, hydraulic 4-68 

Muffler 4-24 

Operation, crane: 

Dusty or sandy conditions 2-10 

Extreme cold conditions 2-8 

Extreme heat conditions 2-9 

General 2-3 

High altitudes 2-12 

High humidity 2-11 

Normal conditions 2-6 

Salt water areas 2-11 

Pawls, safety 4-76 

Pedals, drum brake 3-28 

Plates, identification 1-7 

Prchoperational services 2-3 

Preparation for storage 5-2 

Preventive maintenance checks and services: 

Operator/crew 3-4 

Organizational 4-12 

Propeller shaft 4-61 

Radio interference suppression components and 
replacement: 

Components 4-16 

Replacement 4-17 

Rear drum chain case, replacement 4-72 

Reeving: 

Hoist cable 4-2 

Main hoist line 4-2 

Repair pai’ts, maintenance 4-8 

Reservoir, hydraulic fluid 4-60 

Reversing shaft clutch 3-24 



lits, electncal 

)n i-eceipt of equipment: 

ting and servicing 

ation 

nstallation 

carter 

tor 

d 

Iministi’ative 

lel: 


le: 

inent 


assembly 

1 clutch 

ontrol panel 

data 

nes 

1 panel, switches, gages and lights . . , 
interference suppression components 

computer 

g units, oil and water 

ig motor and solenoid 

ostat 

t replacement 

Equipment 

ht 

oting: 

or/crew 

zational 

draulic . 

ader 

wiper, inspection 

ctrical, replacement 


4-M 


447 

4-42 

44 

4-1 

4-2 

4-1 

4-2 

4-1 

440 

4-38 

‘WO 

4-38 

4-31 

4-29 

1-5 

l-I 

4-28 

4-26 

8-8 

3-6 

3-26 

3-14 

4-71 

4-63 

4-74 

4-63 

3-24 

3-12 

443 

4-39 

1-7 

1-3 

449 

4.44 

4-43 

4-39 

4-18 

4-21 

2-5 

2-6 

447 

442 

440 

4-38 

4-36 

4-34 

4-36 

4-34 

4-6 

4-14 

445 

441 

3-6 

3-3 

4-14 

4-17 

4-67 

4-62 

4-66 

4-59 

3-20 

3-10 

444 

440 




emator belt 

ake slack adjustment 

ke system 

inor: 

ipection 8-9 

intenance ^^-32 

ipressor 8-15 

itor assembly: 

justment 9-40 






Evaporator 9-52 

Exhaust system: 

General 9-18 

Pipes 9-19 

Fan assembly, coolant 9-36 

Fan, defroster 9-7B 

Filters: 

Coolant 9-35 

Fuel 9-28 

Hydraulic 9-80 

Oil, engine 9-23 

Torque converter 9-47 

Float pads 9-66 

Frame, carrier 9-64 

Fuel filter 9-28 

Fuel system 9-26 

Gages, control panel 9-42 

General: 

Air brake system 9-49 

Body, cab and hood 9-67 

Cooling system 9-33 

Electrical system 9-38 

Exhaust system 9-18 

Frame 9-63 

Fuel system 9-26 

Hydraulic system 9-78 

Lubrication, operator/crew 8-1 

lAibrication, organizational 9-20 

Maintenance, operator/crew 8-7 

Maintenance, organizational 9-16 

Operating instructions 7-1 

Pi’eventivG maintenance, operator/crew 8-3 

Preventive maintenance, organizational 9-10 

Radio interference suppression 9-14 

Rocker, arm covem 9-24 

Steering assembly 9-60 

Troubleshooting, operator/crew 8-5 

Ti’oubleshooting, organizational 9-12 

Wheel assembly 9-91 

Glass, window: 

Inspection 8-19 

Replacement 9-69 

Harness, winng, chassis 9-46 

Headlights 9-87 

Heater, operator cab: 

r^oQn»>ir\f ■ 7-^ 





Oil filter, engine 

Operation, carrier: 

Dusty or sandy condition 
Extreme cold condition . 
Extreme heat condition . 

Hight altitudes 

High humidity 

Normal condition 

Salt water areas 

Outiigger cylinder 


Panel, control 

Pintle hook 

Preventive maintenance: 

Operator/crew 

Organizational 

Propeller shaft 

Pump; 

Fuel 

Water 

Quiclestait system 

Radio interference suppression components 
Receipt of mateiial; 

Inspection and sei-vice 

Installation 

Receptacle, slave 

Rosewoir, hydraulic 

Scope, can’ier 

Seat, operator 

Sending units 

Side window 

Special tools and equipment 

Starting aid assembly 

Starting motor 

Steering gear assembly 

Switches: 

Control panel 

Turn signal 

Tabulated data 

Tank, fuel 

Testing: 

Alternator 

Batteries 


Starting motoi 





Drganizational 9-13 

1 signal 9-86 

es, air: 

Brake (treadle) 9-54 

llheck 9-63 

;k)ntrol, emergency park 9-57 

Control, trailer 9-68 

Drain, moisture ejector 9-66 

^essure protection 9-69 

^elay 9-66 

es, hydraulic: 

Directional control 9-81 

^an drive 9-81 

Selector control 9-83 

Steering 9-81 

Utility blade control 9-82 

(shield 9-69 

r, windshield 9-76 

el replacement 9-92 


distributed in accordance with DA Form 12-25B, operator maintenance requirements fo: 
beel Mounted. 

U.S. GOVERNMENT PRINTING OFFICE : 1990 0 - 261-872 (20687) 
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DEPARTMENT OP THE ARMY 


POSTAGE AND PEES PAID 
DEPARTMENT OF THE ARM 
DOD 31 4 


OFFICIAL lUSlNCSS 
PENALTY FOR PRIVATE USE $300 


Commander 

US Army Tank»Automotive Command 
ATTNt DRSTA-MSP 
Warren, MI 48090 
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aevCRSB OP da form 202$.2 (T6STI 
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DEPARTMENT OF THE ARMY 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE SSOO 
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DEPARTMENT OF THE ARMY 
DOD 314 


Commander 

US Army Tank-Automotive Command 
ATTNt DRSTA-MSP 
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